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FOREWORD 


The  academic  excellence  of  an  educational  institution  is 
measured  by  the  achievements  of  its  faculty  in  teaching,  research, 
and  related  scholarly  endeavors.  It  is  the  policy  of  the  Naval 
Academy  to  provide  and  maintain  an  environment  in  which  research 
activities  that  contribute  to  the  professional  growth  of  the 
faculty  and  outstanding  midshipmen  may  flourish. 

The  research  activities  of  the  faculty  range  from  very  applied 
cooperative  studies  with  the  Navy  research  and  development  communi¬ 
ty  to  very  fundamental  investigations  concerned  with  extending  the 
frontiers  of  knowledge.  The  broad  scope  of  research  described  in 
this  annual  report  reflects  the  interests  and  expertise  of  the 
participating  faculty  and  midshipmen,  as  well  as  the  availability 
of  laboratory,  library  and  computer  facilities. 

This  publication  was  compiled  to  acquaint  the  reader  with 
faculty  and  midshipmen  research  efforts  being  done  behind  the 
classroom  scene.  Research  results  are  published  in  manuscripts, 
reports,  and  prestigious  journals  as  well  as  presented  at  import¬ 
ant  professional  meetings  and  conferences.  In  addition  to  their 
teaching  and  research,  the  faculty  contribute  to  their  profession 
through  participation  in  professional  societies  and  consulting 
activities.  This  publication  contains  summaries  of  completed 
and  on-going  faculty  projects,  midshipmen  research  course  projects 
including  the  Trident  Scholar  Program,  and  lists  of  presentations 
and  publications.  The  work  reported  on  was  conducted  during  the 
period  1  July  1979  through  30  June  1980. 

External  support  continues  to  increase  significantly.  This 
is  undoubtedly  due  to  the  additional  opportunities  provided  by 
new  laboratories  in  the  Engineering  Studies  Complex  and  the 
initiative  of  the  well-qualified  civilian  and  military  members  of 
the  faculty.  It  is  important  to  acknowledge  the  strong  and 
continuous  support  provided  by  the  Chief  of  Naval  Research,  Chief 
of  Naval  Development,  Director  of  Navy  Laboratories  and  the 
numerous  activities  of  the  Naval  Material  Command,  without  which 
such  progress  could  not  be  possible. 

Comments  and  suagests  related  to  the  research  efforts  will 
be  gratefully  received  and  sincerely  appreciated. 

RICHARD  D.  MATHIEU 
Director  of  Research 
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AEROSPACE  ENGINEERING  DEPARTMENT 


Lieutenant  Ccmmaude'i  PauC  B.  Schle.in,  USN,  CkaiAman 


It  is  the  objective  of  the  Aerospace 
Engineering  Department  to  continually 
develop  its  educational  process.  This 
report  of  the  research  performed  in 
this  period  is  a  very  important  part  of 
that  development.  The  projects  span 
engineering  and  depart  widely  from  the 
stricture  of  well-trodden  curricula. 
Midshipmen  are  more  heavily  involved 
than  before.  The  researchers  are 
required  not  merely  to  fill  the  gaps  in 
the  body  of  knowledge,  but  also  to 
expand  their  grasp. 

Measurement  of  the  effectiveness  of  the 
educational  process  is  always  difficult. 
However,  this  year,  at  the  Naval  Academy- 
hosted  American  Institute  of  Aeronautics  and  Astronautics  Mid- 
Atlantic  Regional  Student  Conference,  six  of  twenty  papers 
accepted  were  authored  by  midshipmen.  Further,  Midshipman  Botero 
won  first  place  and  Midshipman  Brastauskas,  honorable  mention. 
These  tangible  indications  of  midshipmen  academic  acumen  are  very 
good  measures  of  the  educational  process  here. 

Not  reported  herein,  but  important  to  note,  was  the  support 
provided  to  Sir  Frank  Whittle  in  boundary  layer  control,  to 
Dr.  Joseph  Sladky  in  cryptosteady  thrust  augmentation,  and  to  the 
Office  of  Naval  Research  in  flow  field  measurements  in  the  lee  of 
inclined  cones  and  cylinders. 

Research  was  a  large  and  continuing  effort  in  the  Aerospace 
Engineering  Department. 


****** 
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AEROSPACE  ENGINEERING  DEPARTMENT 


XR-5  REFURBISHMENT  AND  TESTING 

Researcher:  Assistant  Professor  William  J.  Bagaria 

Sponsor:  Naval  Sea  Systems  Command 

The  objectives  of  this  project  were  1)  to  complete  the 
refurbishment  of  the  XR-5  testcraft;  2)  to  conduct  sea  trials; 

3)  to  install  and  check  out  testcraft  instrumentation;  4)  to 
develop  and  conduct  a  training/demonstration  program  for  midship¬ 
men  enrolled  in  EX  437  (Principles  of  Surface  Effect  Vehicles) ; 
and  5)  to  prepare  plans  for  the  XR-5  research  program. 

The  Naval  Academy  completed  the  refurbishment  of  the  craft 
to  its  material  condition  during  the  craft's  last  operational 
period.  This  included  hull  repairs,  machinery  installation, 
electrical  installation,  sub-system  checkout,  safety  equipment 
installation,  and  communications  equipment  installation. 

The  David  W.  Taylor  Naval  Ship  Research  and  Development 
Center  provided  and  installed  all  recording  instrumentation, 
including  reactive  wind  velocity/direction,  engine  RPM/thrust, 
craft  speed,  and  plenum  and  seal  pressures. 

A  training  program  for  midshipmen  enrolled  in  EX  437, 
Principles  of  Surface  Effect  Vehicles,  was  developed.  this 
program  included  a  static  on-cushion  demonstration,  runs  on  and 
off  cushion,  maneuvering  demonstrations,  and  midshipman-conduc¬ 
ted  experiments  to  determine  optimum  performance. 

In  cooperation  with  PMS-304  and  DTNSRDC ,  plans  were  prepared 
for  the  research  program  to  be  conducted  in  FY'80  and  subsequent 
years.  The  following  possibilities  are  being  considered: 

(1)  confirmation  of  existing  drag  and  powering  data; 

(2)  evaluation  of  scaling  data  with  five  degrees  of 
freedom  models  and  two  tank  models; 

(3)  determination  of  drag  characteristics  as  related 
to  fan  flow  rate  and  craft  velocity; 

(4)  tests  of  new  components  proposed  to  improve 
operational  characteristics; 

(5)  development  of  stability  and  control  data  base 
information  in  conjunction  with  DTNSRDC; 

(6)  determination  of  heave  acceleration  for  various 
sea-states  as  related  to  cushion  pressure  control 
devices,  seal  heights  and  craft  velocity;  and 

(7)  determination  of  roll  characteristics  over  a  range 
of  velocities,  headings  and  wave  heights. 
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EXPERIMENTAL  INVESTIGATION  OF  INITIAL  BUCKLING  AND  COLLAPSE  OF 
STIFFENED  THIN  CYLINDRICAL  SHELLS 

Researcher:  Assistant  Professor  William  J.  Bagaria 

Sponsor:  Naval  Air  Systems  Command 

Although  the  thin  cylindrical  shell  in  compression  has  been 
an  extensively  studied  theoretical  and  experimental  research 
problem  for  over  sixty  years,  it  still  cannot  be  concluded  that 
the  initial  buckling  process  is  a  purely  elastic-deformation 
phenomena.  Relatively  recent  kinematically  and  constitutive ly 
nonlinear  analysis  indicates  that  elasto-plastic  material  effects 
can  be  significant,  the  degree  being  dependent  on  both  the 
magnitude  of  the  effective  radius-to-thickness  ratio  of  the 
structure  and  the  material  of  which  the  shell  is  fabricated. 
Unfortunately,  in  attempts  to  correlate  experimental  data  with 
the  classical  or  linear-theory  predictions,  published  results  for 
unstiffened  shells  omit  any  test  data  falling  outside  the  linear- 
elastic  material  range.  For  stiffened  shells,  the  structure  of 
design  interest,  the  experimental  programs  undertaken  either 
classify  as  unreliable,  too  restricted  in  scope,  or  valid  but 
devoid  of  sufficient  information  to  use  for  correlation  purposes 
(for  example,  the  stress-strain  curve  of  the  material). 

The  fabrication  and  structural  test  facilities  of  the  Naval 
Academy  are  being  used  to  conduct  an  experimental  program  involv¬ 
ing  identical  geometry  ring-  and  stringer-stiffened  shells 
representing  four  different  flight-structure  materials  ( two 
aluminums,  one  titanium,  and  a  stainless  steel).  The  stiffened 
cylinders  consist  of  integral  stringer-stiffened  skins  adhesively 
bonded  to  the  rings.  A  special  manufacturing  process  has  been 
devised  which  uses  the  computer-controlled  N/C  mill  to  fabricate 
the  integrally  stiffened  skins.  The  200,000  pound  hydraulic 
testing  machine  is  currently  being  modified  to  test  the  cylinders 
and  to  automatically  acquire  and  display  the  load  vs.  end-short¬ 
ening  curves.  The  tests  are  scheduled  to  be  conducted  during 
the  spring  and  summer  of  1980. 

k  k  k  k  k  k 
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POSTBUCKLING  STIFFNESS  OF  ADVANCED  COMPOSITE  PLATES — PREDICTION 
AND  EXPERIMENT 

Researcher:  Assistant  Professor  William  J.  Bagaria 

Sponsor:  Naval  Air  Systems  Command 

A  common  misconception  concerning  anisotropic  advanced 
composite  materials  (for  example,  boron/epoxy  and  graphite/epoxy) 
is  that,  unlike  isotropic  conventional  metals,  they  are  character¬ 
ized  by  mostly  linear  stress-strain  relationships  to  failure. 
Recent  theoretical  study  and  computational  analysis  at  Stanford 
University  has  established  that  non-linear  material  behavior  of 
angle-plied  boron/epoxy  laminates  significantly  reduces  the  post- 
buckling  stiffness  of  edge-supported  thin  plates  in  axial 
compression.  The  same  phenomenon  has  been  observed  in  tests 
conducted  at  General  Dynamics  with  edge-stiffened  plates  fabrica¬ 
ted  of  angle-plied  graphite/epoxy.  Such  plate  structure  and 
compressive  loading  conditions  are  found  in  the  skin  surface  of 
aircraft  (for  example,  F-14  stabilator  with  boron/epoxy  and  F-18 
wings,  fuselage,  and  empennage  with  a  significant  portion  being 
graphite/epoxy) .  This  surprising  behavior  of  advanced  composites 
cculd  limit  the  freedom  to  arbitrarily  tailor  composite  lay-ups 
to  the  extent  desired  for  cost-effective  weight-savings  and 
maintain  the  conventional  metals,  such  as  aluminum,  competitive 
as  gains  in  specific  strength  and  stiffness  are  achieved. 

To  establish  the  validity  of  the  theoretical  work  and 
justify  its  use  as  an  engineering  tool,  a  series  of  experiments 
has  been  designed  to  buckle  and  postbuckle  eight  different  plate 
lay-ups  of  angle-plied  graphite/epoxy.  The  basic  plates, 
fabricated  at  Grumman  Aerospace,  have  adhesively-bonded  edge 
stiffeners  added  to  provide  proper  boundary  conditions  along  the 
unloaded  edges;  the  loaded-edges  are  to  be  potted  into  specially 
designed  and  fabricated  fixtures.  Axial  compression  loading  is 
to  be  provided  by  a  hydraulic  testing  machine.  Currently,  a 
computerized  data-acquis ition  system  is  being  developed  for  the 
purpose  of  automatically  recording  and  displaying  the  load 
versus  end-shortening  data,  the  information  from  which  the 
postbuckling  stiffness  is  derived.  Tests  are  scheduled  to  take 
place  in  the  summer  of  1980. 


****** 
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AEROSPACE  ENGINEERING  DEPARTMENT 


MEASUREMENT  OF  SUPERSONIC  SKIN  FRICTION 
Researcher:  Professor  Bernard  II.  Carson 

Sponsor:  Defense  Nuclear  Agency 

This  work  is  an  extension  of  work  begun  in  1978.  The  pur¬ 
pose  of  this  research  is  to  develop  a  method  for  the  direct 
measurement  of  skin  friction  on  roughened  specimens  in  supersonic 
flow.  The  first  phase  consisted  of  developing  an  apparatus 
compatible  with  the  USNA  6"  x  6"  supersonic  wind  tunnel. 
Considerable  development  was  required  in  this  phase,  due  to  the 
low  level  of  forces  measured  in  the  presence  of  intense  mechani¬ 
cal  vibration  of  the  wind  tunnel.  During  the  forthcoming  summer, 
tests  will  be  conducted  on  artificially-roughened  surfaces  of 
known  friction  coefficients,  as  a  means  of  movinq  the  validity 
of  the  present  apparatus.  Following  this,  it  is  intended  to 
determine  the  skin  friction  coefficients  of  ablated  reentry 
vehicle  nose  cone  material. 


****** 


NAVAL  ACADEMY  HEAT  BALANCED  ENGINE  (NAHBE)  PROJECT 

Researchers:  Professor  Andrew  A.  Pouring,  Associate  Professor 

Eugene  L.  Keating  {Mechanical  Engineering 
Department) ,  Associate  Professor  Dennis  Hasson 
(Mechanical  Engineering  Department) ,  Commander 
Charles  Failla,  USN  (Mechanical  Engineering 
Department),  and  Captain  John  E.  Allen,  USMC 
(Mechanical  Engineering  Department) 

Sponsor:  Office  of  Naval  Research 

The  following  tasks  were  undertaken  this  year  in  connection 
with  the  continuing  research  on  the  Naval  Academy  Heat  Balanced 
Engine : 

1.  Parametric  Variations,  CFR  Engine.  Performance  of  a  CFR 
engine  over  a  wide  range  of  experimental  conditions  is  reported 
in  detail  for  standard  spark  ignition  operation  and  for  heat 
balanced  conf igurations .  Operating  conditions  were  mapped  for 
primary  combustion  chamber  and  balancing  chamber  volumes  giving 
nearly  constant  balancing  ratios  for  three  selected  compression 
ratios;  edge  gap  clearance  was  also  varied.  Three  secondary 
air  modes  were  investigated  during  optimization  of  performance 
giving  more  than  a  30°  increase  in  output  over  standard  S.I. 
operation,  an  improvement  in  ISFC  of  10%  at  best  economy, 
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30 %  at  best  power  with  CO  emission  decreased  to  less  than  0.1% 
and  UHC  to  less  than  100  ppm. 

A  new  method  of  engine  performance  analysis,  the  Run  Quality 
Index  (RQI)  is  proposed  to  help  evaluate  the  heat  balanced  engine 
and  compare  it  to  other  engines. 

2.  Heat  Transfer.  Heat  transfer  to  and  from  the  NAHBE  piston 
cap  and  its  effect  as  a  regenerator  were  studied  analytically. 

The  current  report  is  an  extension  of  the  previous  E&W  Report 
EW-11-77  dated  September  1977.  The  effect  of  thermal  radiation 
on  the  transient  temperature  distribution  within  the  NAHBE  cap 
is  included  by  modifying  the  previous  numerical  model.  The 
results  showed  that  little  cooling  of  the  cap  could  be  accom¬ 
plished  by  cooling  the  cylinder  walls  to  increase  the  radiation 
loss  from  the  cap. 

A  study  was  made  to  show  the  effect  of  changing  the  convec¬ 
tive  heat  transfer  coefficients  (h)  during  each  part  of  the  cycle. 
As  expected,  the  value  of  h  during  the  expansion  stroke  clearly 
dominated  the  temperature  of  the  cap.  An  addition  of  a  second 
fin  does  not  appear  to  present  a  cooling  advantage. 

Comparison  of  the  mean  temperature  for  caps  of  various 
materials  is  also  given. 

3.  Materials  Analysis.  A  materials  selection  analysis  to  deter¬ 
mine  suitable  materials  for  the  NAHBE  pressure  exchange  cap  was 
performed.  The  analysis  consisted  of  a  metallographic  and 
scanning  electron  microscope  f ractoqraphic  investigation  of  cast 
and  extruded  aluminum  material  caps  from  design  testing  programs 
on  an  air  cooled  engine,  and  a  materials  selection  study  of 
several  metallic  alloys  and  a  ceramic  coating.  Cast  aluminum  or 
non-heat  treatable  5000  series  aluminim  and  titanium  alloys  in 
the  form  of  plate  were  proposed  for  the  cap  material.  Studies 

of  welding  of  the  5000  series  aluminum  and  titanium  materials  to 
cast  aluminum,  and  fuel/material  compatibility  with  blended  fuels 
were  proposed. 

4.  Fuel-Air  Heat  Balanced  Cycle  Analysis.  The  quasi-equilibrium 
thermodynamic  model  of- the  Naval  Academy  Heat  Balanced  Engine 
(NAHBE)  has  been  modified  to  include  the  influence  of  fuel-air 
chemistry  on  predicted  indicated  engine  performance.  Heat 
addition  to  the  Air  Standard  Heat  Balanced  Cycle  was  expressed 

in  terms  of  an  appropriate  fuel-air  ratio  and  heatinn  value  for 
a  standard  fuel.  Indicated  parameters  including  mean  effective 
pressure,  peak  pressure,  specific  fuel  consumption  and  thermal 
efficiency  for  compatible  Otto  and  Heat  Balanced  cycles  were 
calculated  and  compared.  Performance  parameters  for  both  cycles 
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were  obtained  at  equal  compres 
type,  and  engine  rpm.  Results 
metric  heat  addition  the  Heat 
indicated  engine  power,  higher 
lower  indicated  specific  fuel 
Otto  Cycle.  Further  analysis 
balancing  conditions  occur  for 
with  rich  mixture  composition 
addition  with  lean  composition 


sion  ratios,  fuel-air  ratios,  fuel 
show  that  for  overall  stoichio- 
Balanced  cycle  can  produce  greater 
indicated  thermal  efficiency  and 
consumption  than  the  corresponding 
indicated  that  the  optimum  heat 
constant  volume  heat  addition 
followed  by  constant  pressure  heat 


5.  Testing  of  Two-Dimensional  Transparent  Engine.  A  one  cylin¬ 
der  research  engine  incorporating  a  square  cylinder  and  piston 
with  the  NAHBE  modification  is  now  fully  operational.  Optical 
studies  of  the  operating  engine  in  a  quasi-two-dimensional 
environment  have  been  conducted  with  a  FASTEX  high  speed  movie 
camera  at  speeds  over  1000  frames  per  second.  Schlieren,  and 
color  film  have  been  taken  and  spectacular  holographic  interfero- 
grams  shoving  the  combustion  driven  wave  interact ’  on  between 
chambers  in  the  engine.  The  results  are  now  being  documented. 

6.  Combustion  Kinetics.  Dr.  E.  R.  Buckle  of  Sheffield  Univer¬ 
sity  has  been  examining  the  feasibility  of  extendina  the  kinetic 
cluster  theory  developed  under  previous  OMR  support  to  combustion. 
Work  on  the  first  increment  is  80%  complete  and  is  now  being 
documented . 

7.  Two-Stioke  NAHBE  Application.  Under  a  series  of  student 
projects  the  "feasibility  o T  two  stroke  operation  has  been 
examined  on  a  single  cylinder  engine.  An  engine  is  now  operating 
with  encouraging  results  but  inadequate  test  equipment 
(dynomometer) ,  continually  delays  technical  development. 

8.  Related  Research .  A  proposal  for  testing  and  evaluation  on 
existing  GM  2-71  diesel  modified  to  NAHBE  configuration  has  been 
submitted  to  DOE.  Standard  diesel  fuel  and  SRCII  middlecut 
distillate  (coal  derived  synfuel)  will  be  evaluated. 


CADCAM  SYSTEM  FOR  SHIP  HULL  DESIGN  AND  TOWING  TANK  MODEL 
PRODUCTION 


Researcher:  Professor  David  F.  Rogers 
Sponsor:  U.  S.  Coast  Guard 

This  project  continued  the  development  of  a  Computer  Aided 
Design/Interactive  Graphics-Computer  Aided  Manuf actur ing  System 
for  ship  hull  design  and  towing-tank  model  production. 
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FhP'.HT  FVAI. HATTON  OF  TEE  TERMINAL  OF  I OANCE  SYSTEM 

Hi'Si'.trchi'r:  Research  Professor  Dora]  Sandlin 

Sponsor  :  Mat  lonal  Aeronaut  ics  anil  Space  Admiriistrat  ion 

The  use  of  steep  descent  curved  approaches  to  a  land  1  no 
reduces  noise  polut  ion  and  permits  more  of  f  icient  ut  ll  i/af  ion 
of  existino  air  spae«  .  The  Dryden  Eliqht  Research  Center  of 
NASA  has  conceive!  and  fabricated  an  avionics  system  cal  led  ♦  *  •  • 
Terninal  i'.ii  niance  System  Cl’CS)  wtiicli  uives  nu  i  dance  alona  a 
curved  descendin'!  fliqht  pat  h  to  a  landin'!.  The  TOE  wis 
installed  ii.  a  qenera  1  aviation  aircraft  and  fliqht  tested  at 


the  Naval  Academy .  A  data  recor 
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FFFh  FFF  I C  I  FNCY  <>F  SMAI.I,  AIRCRAFT 
Researcher:  Professor  Bernard  II.  Carson 

Then-  is  a  basic  mismatch  between  the  amount  of  power 
installed  in  small  propeller-driven  aircraft  and  that  required 
'or  efficient  eruisinu,  which  results  from  climb  performance 
requirements.  It  is  shown  in  this  paper  that  there  is  a  way 
<•?  unit. a  excess  power  for  most  efficient  cruise,  the  resultino 
i . r speed  com i no  closest  to  the  Gabriel  1 i-von  Karman  limit  line 
c  Vehicular  performance'.  A  survey  of  111  1  iuht  aircraft  was 

conduct  e  i ,  and  it  is  found  tnat  many  are  operated  at  this 
•  t  : mum ,  while  many  men-  are  not .  A  fiqure  of  merit  is  developed 
•  ha*  m«  usuto:  cruise  performance .  Rationale  is  presented  that 
tin  -c*  1  y  i;  ;  1  l  cable  to  desion  for  cruise  efficiency. 
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PNEUMATIC  END-TLATES 

Researcher:  Midshipman  1/C  Russell  Averill 

i  Adviser:  Associate  Professor  Vadym  V.  Utgoff 

,  This  project  involves  the  experimental  determination  of  the 

effectiveness  of  pneumatic  end-plates  on  a  wing.  High  pressure 
air  is  ducted  internally  to  the  wing  tips  and  is  constrained  to 
issue  in  a  flat  jet  to  establish  a  pneumatic  end-plate.  The 
effect  on  the  lift  curve  slope,  C^  ,  the  drag  polar,  and  the 

max 

pitching  moment  will  be  evaluated  by  wind  tunnel  tests. 


JET  WINGLETS 

Researcher:  Midshipman  1/C  Russell  Averill 

Adviser:  Associate  Professor  Vadym  V.  Utgoff 

The  purpose  of  this  project  was  to  determine  the  efficacy 
of  jet  winglets  in  improving  the  performance  of  a  wing.  A  test 
wing  was  built  incorporating  an  internal  duct  leading  to  tip 
planes  designed  so  that  air  flowing  in  the  wing  would  be  emitted 
in  the  form  of  a  jot  sheet.  Lift  and  drag  coefficients  were 
determined  with  the  jet  sheet  acting  as  a  winglet,  and  as  a 
wing  extension,  for  various  values  of  jet  mass  flow.  The 
results  indicate  that  jet  winglets  and  jet  wing  extension 
increase  the  lift  coefficient  and  reduce  the  drag  coefficient. 

★  *  ★  it  it  * 


A  COMPUTERIZED  STUDY  OF  WAVE  CHARACTERISTICS  IN  A  TIME- 
DEPENDENT  COMPRESSIBLE  FLOW 

Researcher:  Midshipman  1/C  Frederick  W.  Botero 

Adviser:  Professor  Andrew  A.  Pouring 

Non-dimensional  wave  characteristic  plots  are  drawn  by 
hand  due  to  the  complexities  of  a  given  time-dependent  flow 
problem.  The  graphical  process  requires  numerous  calculations 
and  tedious  drawing  for  even  a  small  number  of  points.  Human 
drafting  error  and  limited  mathematical  capabilities  produce 
inaccuracies  which  accumulate,  making  long-term  analysis  extremely 
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difficult.  This  research  project  selects  simple,  common  flow- 
situations  and  develops  a  computer  analysis  to  produce  accurate 
qraphical  and  digital  data  for  long  term  (terminal)  analysis. 
The  computer's  accuracy  and  speed  enable  studies  to  be  made  of 
wave  behavior  for  several  flow  situations.  System  qualities  of 
terminal  oscillatory  or  damped  behavior  are  souqht.  Several 
interesting  circumstances  are  observed  and  system  qualities  of 
velocity,  pressure,  and  period  are  examined  for  each  particular 
situation.  Practical  application  of  the  closed  tube  non-steady 
flow  machine  can  be  made  to  a  pulse  jet  engine.  Modeling  of 
the  pulse  jet  is  performed,  and  results  show  that  the  computer¬ 
ized  method  produces  surprisingly  accurate  data.  The  computer¬ 
ized  method  proves  to  be  a  useful  tool  capable  of  realistic 
modeling  and  increased  future  development. 


RESEARCH  COURSE  PROJECTS 


****** 

A  TIME-DEPENDENT  FIT.M  ANALYSIS  OF  THE  NAHBE  COMBUSTION  PROCESS 
UTILIZING  SCHLIEREN  TECHNIQUES 

Researcher:  Midshipman  1/C  James  P.  Brastauskas 

Adviser:  Professor  Andrew  A.  Pouring 

Limited  fuel  resources  have  brought  about  an  increased 
demand  for  fuel  efficient  engines.  In  an  effort  to  meet  this 
demand,  research  is  being  conducted  by  the  United  States  Naval 
Academy  on  internal  combustion  engines.  As  a  student  at  the 
Academy,  Midshipman  Brastauskas'  research  efforts  have  boon 
focused  on  the  Naval  Academy  Heat  Balanced  Ena i no  (NAHBE) ,  a 
design  currently  being  i nvest ioated .  The  NAHBE  is  a  now  type  of 
engine  that  obtains  improved  performance  and  efficiency  when 
compared  to  present  reciprocating  onnincs.  This  improvement  is 
obtained  by  the  introduction  of  a  new  piston  geometry,  which 
effectively  utilizes  the  steady  and  non-steady  gasdynamic 
interactions  that  occur  during  the  combustion  process.  The 
research  specifically  deals  with  a  high-speed  film  analysis, 
which  was  first  conducted  on  piston  models  in  a  shock  tube, 
and  further  extended  to  a  glass  internal  combustion  engine.  This 
film  analysis  was  conducted  to  obtain  a  better  understand i nu  of 
the  combustion  process,  and  to  provide  evidence  which  was  used 
to  confirm  theoretical  calculations.  These  films  were  further 
utilized  by  applyinn  them  to  practical  design  problems  in  an 
effort  to  optimize  the  piston  geometry  and  obtain  the  optimum 
utilization  of  the  gasdynamic  interactions  involved. 

****** 


I 
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DETERMINATION  OF  DRAG  CHARACTERISTIC  TRENDS  FOR  GENERAL  AVIATION 
AIRCRAFT 

Researcher:  Midshipman  1/C  Jon  Buttram 

Adviser:  Professor  Bernard  H.  Carson 

This  is  a  "paper"  study  whicn  will  result  in  a  compilation 
of  drag  characteristics  and  other  performance  parameters  of 
approximately  100  light  aircraft.  No  support  except  computer 
usage  is  required. 


MOTION  SENSOR  DESIGN  FOR  XR-5A 

Researcher:  Midshipman  1/C  Ronald  P.  Colvin 

Adviser:  Assistant  Professor  William  J.  Bagaria 

The  purposes  of  this  project  were  to  review  current  methods 
for  the  measurement  of  roll,  pitch,  and  yaw  motions  of  moving 
vehicles;  to  select  or  design  a  system  for  the  XR-5A  that  will 
measure  roll,  pitch  and  yaw  rates  and  also  measure  pitch,  roll 
and  sideslip  angles  during  steady  and  unsteady  maneuvers;  and  to 
install  and  test  system  on  XR-SA.  This  was  a  twc-semester 
project . 


★★★★★★ 

FLIGHT  TEST  OF  HOMEBUILT  AIRPLANE 

Researchers:  Midshipmen  1/C  Richard  Donofrio  and  Peter  S.  Jerome 

Adviser:  Associate  Professor  Vadym  V.  U tgoff 

This  project  involves  determining  the  performance  and 
flying  qualities  of  a  homebuilt  airplane  by  flight  test. 

****** 
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IMPROVED  BULLET  CONFIGURATIONS 
Researcher:  Midshipman  1/C  Eric  Heidhausen 

Adviser:  Professor  Andrew  A.  Pouring 

A  thin  plate  was  adapted  to  the  wad  of  a  shotgun  shell  as 
a  means  of  increasing  the  velocity  of  the  slug  fired  from  the 
round.  All  other  parameters  were  held  constant.  The  thin 
plate,  placed  on  the  aft  end  of  the  plastic  wad,  was  separated 
by  a  small  distance  from  the  actual  wad.  The  diameter  of  the 
plate  was  somewhat  less  than  the  wad  and  an  initial  sizing  was 
purely  arbitrary.  Subsequent  alterations  were  made  to  improve 
the  effectiveness  of  the  plate.  Pressure-time  curves  were 
plotted  for  the  various  types  of  rounds  used.  Velocity  computa¬ 
tions  were  made  and  compared  to  a  control  round (s)  without  a 
plate.  The  experiment  suggests  that  a  secondary  pressure 
chamber  could  be  designed  which  more  accurately  and  efficiently 
controlled  the  pressure  vs.  time  trace  within  the  barrel.  By 
controlling  the  peak  pressure  and  the  normally  rapid  decline  in 
pressure  as  the  bullet  travels  the  barrel's  length,  the  bullet's 
exit  velocity,  and  kinetic  energy  could  be  increased. 

****** 


JET  PUMP-THRUSTER 

Researcher:  Midshipman  1/C  Hugh  Henry 

Adviser:  Professor  Maido  Saarlas 

The  purpose  of  this  project  was  to  design  and.  construct 
a  small  5-pound  thrust  water-jet  thruster  operating  at  8000  RPM. 

****** 

CONSTRUCTION  OF  BENSEN  GYROCOPTER 

Researcher:  Midshipmen  1/C  Thomas  J.  Goebel  and  R.  A.  Pickering 

Adviser:  Associate  Professor  Vadym  V.  Utgoff 

A  Benson  Gyrocopter  has  been  donated  to  the  U.  S.  Naval 
Academy  and  a  second  one  is  being  purchased.  The  clan  of  this 
project  was  to  assist  in  its  construction,  in  order  to  get 
practical  experience  in  airframe  construction. 
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FREE-WING,  FREE-TRIMMER  WIND  TUNNEL  TEST 

Researchers:  Midshipmen  1/C  Robert  V.  Huffman,  Edward  B.  Martin, 

and  Joseph  Giaquinto 

Adviser:  Professor  Doral  R.  Sandlin 

The  Free-Wing,  Free-Trimmer  Aircraft  is  a  NASA-conceived 
configuration  to  alleviate  gust  loads  on  aircraft  with  low  wing 
loading.  The  objective  of  this  study  is  to  determine  the  longi¬ 
tudinal  modes  of  motion  of  a  model  with  a  freely-rotating  wing 
and  attached  freely-rotating  trimmer  in  a  wind  tunnel  and  compare 
with  the  modes  predicted  by  the  equations  of  motion  of  this 
system . 

In  addition,  the  flowfield  in  the  vicinity  of  the  trimmer 
was  investigated  using  a  laser  doppler  velocimeter.  A  wind 
tunnel  model  was  fabricated,  assembled  and  tested.  The  data  have 
been  collected  and  are  being  analyzed. 


****** 

GRAPHIC  DISPLAY  OF  SIMULATED  FLIGHT  PATHS 

Researcher:  Midshipman  2/C  Brent  W.  Jett,  Jr. 

Adviser:  Professor  David  F.  Rogers 

Using  the  Tektronics  4051  and  the  GAT-IV5  Flight  Simulator, 
the  researcher  proposed  the  development  of  a  series  of  computer 
programs  to  acquire  flight  data  and  to  graphically  display  the 
flight  path  of  runway-vicinity  simulated  flight.  Once  developed, 
this  system  will  be  used  to  test  new  procedures  for  emergency 
flight  situations  such  as  loss  of  power  on  takeoff. 

****** 

RAGALLO  HANG  GLIDER  WITH  VARIABLE  SWEEP 

Researcher:  Midshipmen  1/C  David  L.  Kennedy  and  Carlos  Miller 

Adviser:  Associate  Professor  Vadym  V.  Utgoff 

The  purpose  of  this  project  was  to  determine  the  effect  of 
variable  sweep  on  the  performance  of  a  typical  Ragallo-wing . 

A  small  scale  wind  tunnel  model  of  a  Ragallo-wing  incorporating 
a  mechanism  for  varying  the  sweep  was  constructed  and  tested. 
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Results  indicate  that  an  optimum  sweep  angle  exists,  but  that 
allowances  must  be  made  for  stability  and  control.  A  small  sweep 
angle  delivers  the  best  performances,  that  is,  the  best  lift- 
to-drag  ratio  and  the  smallest  sink  rate.  A  larger  sweep  angle 
gives  a  more  controllable,  stabler  ride. 

****** 


APPLICATION  OF  THE  NAVAL  ACADEMY  HEAT  BALANCED  ENGINE  CONCEPT 
TO  A  TWO-STROKE  ENGINE 

Researcher:  Midshipman  1/C  Richard  C.  Locke 

Adviser:  Professor  Andrew  A.  Pouring 

This  project  is  the  research  work  related  to  the  Naval 
Academy  Heat  Balanced  Engine  (NAHBE) .  The  NAHBE  was  developed 
by  Naval  Academy  scientists  and  is  a  new  type  of  engine  based  on 
a  unique  configuration  which  gives  it  superior  efficiency  and 
performance  over  a  conventional  engine.  This  particular  project 
involves  the  operation  and  testing  of  a  two-stroke  motorcycle 
engine  in  the  NAHBE  conf iguraion .  Objectives  for  this  work  are 
to  collect  performance  data  from  a  conventional  two-stroke  engine 
to  act  as  baseline  data;  convert  the  engine  to  the  NAHBE  concept; 
and  collect  performance  figures  for  this  engine  and  compare  the 
results  to  baseline  data.  Work  will  also  involve  the  adapting 
of  a  fuel-injector  system  to  the  NAHBE  and  the  use  of  fuels  other 
than  gasoline,  specifically  JP-5,  a  military  jet  fuel.  The 
culmination  of  this  research  is  to  determine  the  feasibility  of 
converting  existing  portable  firepumps  in  the  Navy  to  the  NAHBE 
concept.  Results  at  this  point  include  the  collection  of  base¬ 
line  data,  NAHBE  performance  data  and  a  successful  operation  of 
the  NAHBE  engine  on  JP-5. 


V/STOL  SUCKDOWN  ALLEVIATION 

Researchers:  Midshipmen  1/C  S.  D.  Martin  and  Kenneth  Neubauer 

Adviser:  Professor  Maido  Saarlas 

The  purpose  of  this  project  is  to  design  and  build  a  V/STOL 
aircraft  model,  not  to  scale;  to  establish  pressure  distribution 
on  the  bottom  side  of  the  fuselage  and  wing  to  approximately 
determine  the  loss  of  lift  (suckdown)  during  in-ground  effect; 
and  to  determine  if  suckdown  effect  can  be  partially  or  fully 
alleviated  by  directing  the  jet  thrust  along  the  bottom  of  the 
wing  surface. 

****** 
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FLIGHT  EVALUATION  OF  THE  TERMINAL  GUIDANCE  SYSTEM  (TGS) 

Researchers:  Midshipmen  1/C  Gregory  A.  Miller  and  Jonathan  W. 

Hults 

Adviser:  Professor  Doral  R.  Sandlin 

The  TGS  is  an  avionics  system  used  to  guide  the  aircraft 
along  a  curved  descending  flight  path  to  a  landing.  This  system 
was  installed  in  a  General  Aviation  single  engine  aircraft  and 
flight  evaluated.  The  objectives  of  the  program  were  to  evaluate 
the  capabilities  of  the  system  and  determine  the  effect  of  pilot 
experience  on  system  operation.  Numerous  approaches  have  been 
flown  using  many  different  glide  slopes,  turn  radius,  and  angles 
turned  through.  Several  pilots  with  different  amounts  of  flying 
time  flew  the  approaches.  One  of  the  results  of  the  program 
was  the  development  of  a  new  concept  for  presenting  flight  data 
and  accomplishing  curved  approaches. 


LIST  FAN  PARAMETER  STUDY  ON  XR-5A 
Researcher:  Midshipman  1/C  Robert  Oxborrow 

Adviser:  Assistant  Professor  William  J.  Bagaria 

The  purposes  of  this  project  are  to  measure  the  cushion  air 
mass  flow  rate  and  pressure  requirements  of  the  XR-5A;  to 
determine  the  flow  rate  parameters  of  the  current  XR-5A  lift 
fans;  to  conduct  a  survey  of  available  fans  that  would  bo 
compatible  with  the  XR-SA  but  require  less  horsepower.  If 
suitable  fans  are  not  available  commercially,  design  and  build  a 
suitable  prototype  fan.  This  is  a  two-semester  project . 
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NAHBE  MULTI -FUELS  TEST  ETHANOL  AND  METHANOL 
Researcher:  Midshipman  1/C  Charles  Preston 

Adviser:  Professor  Andrew  A.  Pouring 

Objectives  of  this  project  were  to  run  a  fuel  test  on  the  HAHBE- 
CFR  using  200  proof  Ethanol  and  190  proof  Methanol;  to  find  the 
best  operating  conditions  for  both  fuels;  to  make  a  theoretical 
comparison  with  each  fuel;  to  make  an  actual  comparison  with 
Octane;  and  to  make  any  recommendations  for  further  testing. 

It  was  found  that  Ethanol  on  an  A/F  to  A/r  basis  had  lower 
ICO  and  UBHC  while  peak  IHP  was  slightly  higher  than  octane. 

ISFC  was  nearly  twice  as  high  as  that  for  octane  on  an  A/F  to 
A/F  basis.  EGT  was  marginally  down  as  was  ITE  and  RQI .  How¬ 
ever,  BMEP  was  up. 

Methanol  was  about  the  same  as  octane  for  IHP  but  had  a 
much  smaller  range.  %CO  was  lower  than  gas  but  higher  than  that 
for  Ethanol.  For  UBHC  Methanol  was  higher  than  that  for  Ethanol, 
but  since  Methanol  did  not  have  the  operating  range  of  gasoline, 
no  comparison  could  be  made  on  air  fuel  basis.  However,  UBHC 
is  higher  than  that  for  gasoline  for  the  entire  operating  range. 
EGT  was  much  lower  than  that  for  gasoline  for  the  entire  operating 
range.  EGT  was  much  lower  than  that  for  both  Ethanol  and  Octane. 
ITE  was  down  by  10  to  11.8%  as  was  RQI.  EMEP  was  higher  than 
that  for  Octane  but  was  lower  than  that  for  Ethanol. 

k  k  k  k  k  k 

AN  EXAMINATION  OF  THE  FANNO  PROCESS  IN  PRESSURE-SPECIFIC 
VOLUME  COORDINATES 

Researcher:  Midshipman  1/C  David  M.  Schlagel 

Advisor:  Professor  Andrew  A.  Pouring 

This  paper  presents  the  plot  of  a  steady  Fanno  process  in 
p-v  coordinates.  The  basic  equations  of  motion  for  a  Fanno  flow 
are  first  manipulated  so  as  to  allow  application  of  a  computer- 
prepared  numerical  evaluation  technique.  Using  this  computer 
method,  a  graphical  display  of  the  Fanno  process  is  generated. 
Experimental  data  obtained  from  a  subsonic  Fanno  flow  was  then 
compared  with  the  numerically  determined  results.  A  final 
consideration  is  presented  concerning  the  possible  development 
of  n  poly tropic- 1 i ke  process  describing  the  pressure-specific 
volume  behavior  of  the  Fanno  process. 

k  k  k  k  k  k 
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POURING,  Andrew  A.,  Professor,  Charles  C.  FAILLA,  LCDR ,  USN 

(Mechanical  Enaineerinq  Department),  Druce  II.  RANKIN,  Profes¬ 
sor  (Naval  Svstems  Enaineerinq  Department) ,  and  Eugene  L. 
KEATING,  Associate  Professor  (Mechanical  Enaineerinq  Department) 
"Parametric  Variations  of  a  Heat  Balanced  Engine,"  E&W  Report 
12-79,  September  1979. 

Performance  of  a  CFR  engine  over  a  wide  range  of  experi¬ 
mental  conditions  is  reported  in  detail  for  standard  spark 
ignition  operation  and  for  heat  balanced  configurations. 

Operating  conditions  were  mapped  for  primary  combust  i. on-chamber 
and  balnnci no-chamber  volumes  giving  nearly  constant  balancing 
ratios  for  three  selected  compression  ratios;  edne  gap  clearance 
was  also  varied.  Three  secondary  air  modes  were  investigated 
during  optimization  of  tier f ormance ,  giving  more  than  a  301 
increase  in  output  over  standard  S.I.  operation,  an  improvement 
in  1SFC  of  10".  at  best  economy,  301  at  best  power  with  CO- 
emission  decreased  to  less  than  0.11  and  UHC  to  less  than 
100  ppm. 

A  now  method  of  engine  performance  analysis,  the  Run  Quality 
Index  (RQ1)  is  proposed  to  help  evaluate  the  heat  balanced 
engine  and  compare  it  to  other  engines. 


****** 

POURING,  Andrew  A.,  Professor  Eugene  L.  KEATING,  Associate 

Professor  (Mechanical  Engineering  Department),  "Quasi-Equilib¬ 
rium  Fuel -Air  Heat  Balanced  Cycle  Analysis,"  E&W  Report  14-79, 
November  1979. 

The  quasi-equilibrium  thermodynamic  model  of  the  Naval 
Academy  Heat  Balanced  Engine  fNAHBF,)  has  been  modified  to 
include  the  influence  of  fuel-air  chemistry  on  predicted  indica¬ 
ted  engine  performance.  Heat  addition  to  the  Air  Standard  Heat 
Balanced  Cycle  was  expressed  in  terms  of  an  appropriate  fuel-air 
ratio  and  heating  value  for  a  standard  fuel.  Indicated  parameters 
including  mean  effective  pressure,  peak  pressure,  specific  fuel 
consumption  and  thermal  efficiency  for  compatible  Otto  and  Heat 
Balanced  cycles  were  calculated  and  compared.  Performance 
parameters  for  both  cycles  were  obtained  at  equal  compression 
ratios,  fuel-air  ratios,  fuel  type,  and  engine  rpra.  Results 
show  that  for  overall  stoichiometric  heat  addition,  the  Heat 
Balanced  cycle  can  produce  greater  indicated  engine  power,  higher 
indicated  thermal  efficiency  and  lower  indicated  specific  fuel 
consumption  than  the  corresponding  Otto  cycle.  Further  analysis 
indicates  that  the  optimum  heat  balancing  conditions  occur  for 
constant  volume  heat  addition  with  rich  mixture  composition 
followed  by  constant  pressure  heat  addition  with  lean  composition. 

****** 
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ROGERS,  David  F.,  Professor,  "Interactive  Graphics  and  the 
Uniform  Bean  in  Enqineerinq  Education,1''  Second  Conference  on 
Computino  in  Civil  Enqineerinq,  Baltimore,  Maryland,  10-13 
June  1980. 

****** 

ROGERS,  David  F.,  Professor,  "A  Sample  CADCAM  System  for  the 
Desiqn  and  Construction  of  Towinq  Tank  Models,"  17th  Annual 
Meet i no  of  the  Numerical  Society,  Hartford,  Connecticut, 
27-30  April  1980. 


ELECTRICAL  ENGINEERING  DEPARTMENT 


Ptofieiscl  Francis  Joseph  Ebcitia-rdt,  Chairman 


Research  activities  of  the  Department 
continue  to  span  a  wide  range  of  areas, 
with  particular  emphasis  on  digital 
signal  processing.  The  on-line  acoustic 
signal  prccessor  designed  for  the  Naval 
Ship  Research  and  Development  Center  has 
been  completed  and  tested  and  follow-on 
work  continues.  Student  and  faculty 
projects,  such  as  computer  control  for 
a  video  tape  player,  and  a  microprocessor 
controlled  robot  are  doing  well. 

A  new  development  this  year  is  a  coopera¬ 
tive  venture  with  the  Naval  Surface 
Weapons  Center,  White  Oak,  to  bring  real 
world  engineering  problems  to  the  mid¬ 
shipmen.  Naval  Academy  faculty  members  and  NSWC  engineers  have 
been  identifying  small  parts  of  systems  under  development,  for 
which  the  design  can  be  undertaken  by  midshipmen  in  the  EE423, 
Design  Lab  Course,  or  in  the  FE49X,  Research  Studies  Courses. 

This  approach  gives  the  student  the  opportunity  to  apply  his 
recent  course  work  to  a  part  of  an  or.-goino  development.  It  is 
hoped  that  some  of  the  First  Classmen  who  do  work  on  these  pro¬ 
jects  will  be  assigned  TDY  to  NSWC  while  awaiting  entry  to  their 
specialty  schools. 

Research  in  the  Department  of  Electrical  Engineering  serves  three 
purposes:  it  supports  cont inuino  development  of  the  faculty:  it 

provides  the  important  element  of  applied  engineering  for  mid¬ 
shipmen  who  participate  in  projects;  and  it  contributes  new 
knowledge  to  the  d isci ol  ines .  The  second  of  these  purposes  is 
most  important  at  the  Naval  Academy.  Research  must  provide  tl:*' 
l  -a  sis  for  a  strong  undergraduate  p  oar  air.,  one  in  which  faculty 
members  are  committed  to  mai ntainino  dynamic  and  chal let  a i m 
projects  for  midshipmen  who  specialize  in  electrical  eng i neer i nu  . 
Part i c ! pat i no  midshipmen  have  the  opportunity  to  engage  in 
unstructured  scientific  efforts  of  a  wide  variety.  Thus,  they 
a  re  > -Mooned  to  some  of  the  techniques  appl ied  to  the  sol ut  i on  or 
;  met  ical  engineering  problems. 


SFCNSCRIV  Rt St  ARCH 


ILICTRICAI  INClWIRlMi.  VI  I'ARV'l  '.'7 


DESIGN  OF  MULTICHANNEL  MATCHED  NOTCH  FILTERS 

HcsiMrcliors:  Midshipman  1  /C  David  Flores  and  Professor  Franc  i  r 

d.  Eherhan.lt 

Sponsor:  Naval  Gurfuce  Weapons  Center,  White  Oak 

Thi'  objective  is  to  desiqn  and  construct  throe  notch  filters 
with  the  followinn  character  i  st  ics:  -r>0dB  or  more  at  t.enuat  ion 
in  the  notch  at  GOO  Hz;  no  more  than  -5dB  at  100  Hz  either  s i do 
of  the  center  frequency;  flat  pass  hand  outside  the  reaion. 

Add  i t  ional ly ,  the  phase  characteristics  of  all  three  filters 
must  he  similar.  Several  types  of  filters  wet  e  examined  and 
t he  second-order  notch  filter  was  selected.  Three  similar  units 
were  desiqned  and  constructed  by  Midshipman  Flores  and  delivered 
to  NSL’C  on  22  May  1930. 


A  I!  I  OH -STEED  DATA  ACQUISITION  AND  HARDWARE  SIGNAL  PROCESSOR  FOR 
THE  TM990/1 0 1  MICROCOMPUTER 

kiNio.irchi’rs:  Frisian  John  Ford,  ESN,  and  Associate  Processor 

Antal  A.  Sarkady 

Sponsor;  David  W.  Taylor  Naval  Ship  Research  and  Development. 
Center 

The  researchers  desiqned  and  built  a  hardware  si  anal  proces¬ 
sor  board  for  the  TM990/101  microcomputer.  The  instrument 
performs  hi  ah -speed  pul se-he iaht  analysis  and  periodic  averaqinq. 
The  pul  se-heiqht.  analysis  mode  is  used  to  compute  probability 
density  functions  of  acoustical  value  1 eakaqe-s i qnu 1 s  in  sub¬ 
marines  while  the  periodic  averaqinq  mode  is  used  to  extract 
repetitive  signals  "buried"  in  noise  and  useful  in  ship  surveil¬ 
lance  . 

Th<^  instrument  was  desiqned  and  lab  tested  during  the  period 
July  -  December  1279.  The  applications  of  this  instrument  in 
submarine  signals  are  currently  being  investigated. 

****** 


24 


I 


SfVVSdk’l  l1  Rt  St  ARCH  UICTRICM  l  Nr-IM  l  PlK'e.  PI  RAPT  It  'll 

C  >MPtTER-A  I  DKD  EXTRA  INSTRUCTION  IN  ELECT  RICA  I,  ENGINEERIN'’, 

Ri’StMrrhi'rs:  Major  Michael  W.  Haqoe  .  USMC,  Profos.sor  Francis  J . 

Eberhardt,  Major  Marvin  H.  Floom,  USMC,  Asson into 
Professor  Wesley  K.  Kay,  Lieutenant  Commander 
Peter  S .  I1  i  erpont  ,  USN,  Lieutenant  Commander 
David  C.  Steore,  USN,  Assistant  Professor  Tian  S. 
Lin,  and  Lieutenant  Commander  John  C.  C.arske,  USN 

Sponsor:  Academic  Dean  -  Instructional  Development  Proqram 

The  subject  project,  implemented  a  computer-augment ed  video 
extra-instruction  packaue  in  the  Electrical  Engineering!  Depart¬ 
ment  at  the  United  States  Naval  Academy.  The  extra- i nstruct i on 
package  consists  of  a  series  of  fifteen  different  and  independent 
modules  involving  computer  graphics  display  and  integrated 
computer-controlled  television  to  help  non-electrical  engineer¬ 
ing  as  well  as  non-engineering  students  assimilate  the  essentials 
of  the  elctrical  engineering  core  courses.  Each  module  is  keyed 
to  one  of  the  recurrent  stumbling  blocks  by  the  majority  of  the 
non-technical  students  each  year.  The  subject  areas  covered 
arc:  voltage  division,  current  division,  network  reduction, 

phasor  manipulation  (three  levels),  Thevenin/Norton  Theorems, 
superposition,  current  and  voltage  sources,  RC  transients 
(5  levels),  and  RL  transients.  Each  of  the  listed  modules 
contain  a  quick  recap  of  theory  and  basic  sample  problems, 
followed  by  exercises  to  build  the  students'  experience  and 
conf idence . 


A  DIRECT  MEMORY-ACCESS  INTERFACE  UNIT 

Researchers:  Midshipman  1/C  Charles  Kanewske  and  Associate 

Professor  Antal  A.  Sarkady 

Sponsor:  Naval  Surface  Weapons  Center,  White  Oak 

A  direct  memory-access  (DMA)  controller  was  designed  and 
built  for  the  TI  TM990/101M  microcomputer.  The  controller 
provides  a  high  speed  (500KHz)  analog  data-acquisition  and  dis¬ 
play  for  the  SP-16  microcomputer  based  signal  processor. 

The  project  was  completed  on  14  May  1980  and  is  currently 
being  used  in  signal  processing  research. 

****** 


I 
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tLrCTRICAL  rNGlNlilUNG  PEPARTMCNT 


P ROC. RAMM A RLE  AMPLIFIER  SYSTEM  FOR  A  TAPE  RECORDER 

Researchers :  Midshipman  1  /C  Jeffrey  S.  Kunkel  and  Associate 

Professor  Antal  A.  Sarkady 

Sponsor:  Naval  Surface  Weapons  Center,  White  Oak 

A  proqranmabl e  gain  amplifier  was  designed  and  constructed 
to  Lie  used  in  sonar  signal-processing  and  recording  applications. 
The  amplifier  compresses  stronn  signals  and  expands  weak  echoes 
to  reduce  tape  recorder  noise. 

The  project  was  completed  on  12  May  1980  and  was  delivered 
to  NSPT  on  26  May  1980. 

****** 


RADIATION  TESTING  OF  RECENT  VINTAGE  MICROPROCESSORS 
Researcher:  Associate  Professor  Richard  L.  Martin 

Sponsor:  Navai  Research  Laboratory,  Washington,  D.  C. 

A  novel  radiation  experiment  was  performed  using  a  total  of 
39  recent-vi ntage  8080A  microprocessors  from  five  different 
manufacturers.  The  purposes  of  the  experiment  were  to  determine 
whether  processing  changes  had  influenced  the  radiation  hardness 
of  the  devices  and  to  determine  whether  total  dose  failure  levels 
were  dependent  on  dose  rates. 

Functional  self-tests  were  performed  both  before  and  after 
the  irradiations.  During  the  irradiations,  the  microprocessors 
were  operating  a  simple  program,  exercising  all  of  the  working 
registers  in  the  device.  Degree  of  failure  and  apparent  recov¬ 
ery  due  to  room-temperatures  annealino  were  noted. 

No  apparent  change  was  found  in  the  failure  levels  of  the 
devices  from  any  manufacturer.  Due  to  the  varied  range  of  total 
dose-failure  levels,  no  dose-rate  dependency  was  discernible. 

No  area  of  the  microprocessors  exhibited  particular  sensitivity 
to  the  radiation,  implying  that  improvement  to  radiation  hard¬ 
ness  would  be  accomplished  by  introduction  of  processing  steps 
applied  to  the  entire  device. 


****** 
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AN  INVESTIGATION  OF  A  FREQUENCY-MODULATED  UNDERWATER 
COMMUNICATION  SYSTEM 

Researchers:  Lieutenant  Commanders  Peter  S.  Pierpont,  ESN  and 

David  C.  Steere,  USN 

Sponsor:  Naval  Academy  Research  Council 

The  project  is  a  continuation  of  two  related  Master  of 
Science  theses  by  the  authors.  Investigation  into  the  choice  of 
carrier  frequency  and  modulation  mode  has  dictated  the  use  of 
4 OKU z  frequency-modulated  ultrasonic  transmission.  Utilization 
of  modern  micropower  phase  locked-loon  technology  for  modulation 
and  demodulation  is  anticipated.  Two  working  prototype  acoustic 
transceivers  are  to  be  designed  and  constructed.  Preliminary 
testing  is  also  to  be  accomplished.  Concepts  and  prototypes 
developed  will  ultimately  lend  to  a  reliable,  self-contained 
underwater  communications  system  for  free  swimming  divers. 

****** 

MISSILE  DATA-ACQUISITION  SYSTEM  USING  24K  of  CMOS  12-BIT  RAM 

Researchers:  Associate  Professors  Antal  A.  Sarkady  and 

Herbert  M.  Neustadt 

Sponsor:  Naval  Surface  Weapons  Center,  White  Oak 

A  high  speed  internal  data-acquisi tion  and  CMOS  RAM  data¬ 
storage  system  was  designed  to  measure  and  record  the  dynamic 
behavior  of  missiles  and  torpedos  during  the  air-water  interface. 
The  system  is  internal  to  the  missile  and,  on  recovery,  the 
stored  data  is  preprocessed  by  a  microcomputer-based  ground 
support  system.  The  design  of  this  system  was  completed  during 
the  period  January  1980  -  May  1980  and  it  will  be  constructed 
and  tested  during  this  summer. 


****** 


S'Vf/KCFi  k'f  Nl  ACC  1 1 


IIICIVICAI  fWCINHRIV-  VI  f’ARVK  VT 
pi.vkkopmknt  of  a  MK’i-:o(’OMPrTi:H-BASi:r)  ficnai,  frocks for  and  its 

APIKIOATMN  TO  NAVA  I .  FIlII’BOAPIi  FKNSOKF 

Rt'.si'.u'diri  :  Associate  iTnfcsi'.or  Ant  a  1  A.  S.irkady 

Sponsor  :  iMViii  W.  Taylor  Nival  Fh  i  j  IN  roh  arc!  Development 

Center,  Anna so)  s  !, a Kor.it  orv 

A  V''t  :'.U  ill  ra  i  c 'rocorTif  ,11  ?  i  ■  r- 1  i.isi-i  i  i<rna  1  rrorcssor:;  war; 

des i sued, const ruet ed  ana!  delivered  to  N'SRDC.  The  i  net  runent 
is  us,  a  *  to  com; ul e  oross-o  'ft  ,  •  I  a  t  ton  ,  cro;;!i-.r;|'cct  run,  auto- 
i  so  r  r ,  •  1  a  t  i  (an  and  |>owi  s, ,  ■,  >  •  t  •  >  im  .  a  sh  i  •  In  ,a  rd  sriisnr  sisr.  i]s  used 
iti  "nisii  i  n, -ry  mo  r  i  t.  o  r  i  tic  .  Tin*  i  list  ramont  is.  currently  bo  t  rsi 
us  i ’ll  at  NSRPC  *o  itti  •  isur,  Oak  iso  i  it  it;  suKnar  i  r.e  v.i  1  and 
rams . 

****** 

A  N  >N  I  NYAF  IV  K  ASSFSSMI  INT  'F  TUI  SFVF.RITV  ■  >F  AORTIC  FT!  IN'  >51  I  F 
IN  CF,  I  I.b'-TN 

-a  rein  U  :  As  see  i  a  t  <  •  I’r  <  ■ !  t  is  s.o :  Ar*,.il  A.  Sarkady 

S;  otisar  :  K>  ■:  ,a  r  t  mu  ai  t  of  Va  r  ■  i  i  <  >  I  oyy  ,  Children's  Host  ital. 

National  Medical  Center',  Wash  i  ns  t  or.  ,  I).  C. 

Tfiis,  is  i  iojn*  research  >  reject  he*  ween  Children's  Host  ital 
National  Medical  Center,  Wash  i  r,<>*  on ,  I).  C .  ,  and  tile  r.F.  Mava  1 
Academy  .  The  *  *1  tec*  i  ve  is  to  devt  lot  a  safe,  non  i  nvas  i  ve 
net  hod  of  assess  :  na  t  h.e  s<  v*  Tit  y  oi  conuen  ital  .tort  ic  stenosis 
in  ch  i  1  drer  Ky  uf  lli/tna  computer  analysis  of  ehonoca  rd  t  on  rants  . 

Tile  phonocard  iooram  data  are  r<  Tortlol  on  maars  t  j,-  t  at-es 
durina  cardiac  ca  t.  he  t  e  r  i  za  t  ion  at  Ch  i  ldren  *  s  dost  ital  and  anal¬ 
yzed  on  the  1 1  SNA  TFF  computer  system.  The  first  r;|  ret  r.tl 
movement  (S)  of  t.  h*>  avera  ted  pov.vr-spoct.rum  of  a  auasi-st  at  lonar 
seument  of  tlie  aort  ic  nurrter  is  correlated  with  the  peak 
systolic  pressure  eradient.  and  the  aortic  valve  area  .  The 
research  will  l e  nenn i nqful  if  siqni f icant  cor re  1  a t  i op  between 
(D  and  the  aort  ic  va  1  vc-a  rad  ient  can  be  establ  i  shed  ,  'hits 
provid  inn  an  estimation  of  the  qradient  in  patients  wit1'  tort  ic 
stenosis,  without  the  need  for  cardiac  cal  heter  i  za  t  i  ■  ■!■  .  Fiuht 
aortic  stenosis  patients  have  been  processed  durinu  t  It :  s  year . 

*  *  *  *  w  * 


1SIPI  Pf  NPl  NT  Rf  5f  ARCH  ELECTRICAL  ENGINEERING  PEPARTUE  NT 

FNIVFRSAL  MOTOR  CONTROL  IGNORES  LINE  RESISTANCE 
Researcher:  Professor  Stephen  H.  Burns 

The  purpose  of  this  motor  control  circuit  is  to  keep  the 
motor  voltaqe  independent  of  a  varying  resistance  in  the  ac  line 
while  allowing,  nevertheless,  the  ac  source  voltaqe  to  exercise 
control  over  the  motor's  speed. 

The  rectifier  and  power  staqe  of  this  electronic  control 
disconnect  the  load  from  the  line  near  the  zero  crossings  of 
the  si  nowave  on  the  line,  and  Thevenin's  theorem  suggests  that 
one  can  then  deduce  the  (open  circuit)  ac  source  voltaqe.  This 
deduction  is  made  by  timing  the  intervals  during  which  the 
absolute  value  of  the  line  voltage  V0sin. t  is  between  zero  and 
some  reference  voltage  Vr .  The  duration  of  these  intervals 
equals  2V  /.Vc. 

A  control  voltage  is  developed  across  a  capacitor,  which  is 
churned  by  a  constant  current  source.  The  capacitor  is  dis¬ 
charged  by  a  bleeder  circuit  and  also  by  a  second  current-source 
that  is  gated  on  during  the  intervals  measured  above.  The 
average  value  of  the  control  voltage  depends  only  upon  the  (open 
circuit)  ac  source  voltage. 

The'  average  value  of  the  motor  voltage  is  set  by  a  differen¬ 
tial  amplifier  and  a  power  transistor  to  be  a  constant  multifile 
of  the  control  voltaqe.  The  power  transistor  operates  efficiently 
in  a  switching  mode  at  twice  the  line  frequency. 

Three  realizations  of  these  ideas  were  tested  and  found  to 
work.  The  first  consisted  primarily  of  discrete  transistors. 

In  the  second,  an  IC  operational  emplifier  replaced  several 
discrete  devices  for  better  performance  at  a  lower  cost.  In  the 
t.  h  i  rd ,  a  different.  IC  yielded  a  wider  dynamic  range. 


ELECTROMAGNETIC  ASPECT!-  OF  WILLIAMS'  DYNAMIC  THEORY 
Resourcing  :  Associate  Professor  Dan  C.  Ross 

A  m-w  theory  unifying  thermodynamics,  mechanics,  gravitation, 
and  electromagnetics  has  boon  proposed  by  Lieutenant  Commander 
I'.  F. .  Will  bums,  FEN,  iii  four  papers  completed  in  197(1-1170  at 
Naval  Postgraduate  School ,  IJ.S.  Naval  Academy  and  Los  Alamos 
Scientific  Laboratory.  The  theory  is  stated  in  a  five-dimensional 
tensor  form  from  which  the  classical  theories  can  be  derived. 


INDEPENDENT  RESEARCH  ELECTRICAL  ENGINEERING  DEPARTMENT 

Williams'  theory  makes  predictions  not  possible  in  previous 
theories,  most  notably  a  limit  on  the  rate  of  conversion  of 
matter  into  enerqy. 

The  objective  of  the  present  research  project  is  to  consider 
the  el ect romaqnetic  aspects  of  Williams'  theory  and  to  find 
situations  where  different  results  are  predicted,  as  compared  to 
previous  theory  (Eistcin)  and  where  these  differences  could  be 
measured . 

Work  to  date  has  been  limited  to  part-time  study  of  Williams' 
papers  and  to  preliminary  discussions  with  him  on  specific  cases 
to  be  analyzed  mathematically  and/or  by  computer  simulation 
during  academic  year  1 980-1981 --for  example,  a  planar  EM  transient 
wave  impinuinq  on  a  planar  sheet  of  charqe. 


•w 


RESEARCH  COURSE  PROJECTS  ELECTRICAL  ENGINEERING  DEPARTMENT 


A  KIM-1  TO  USNA/DTSS  COMMUNICATION  LINK 
Researcher:  Midshipman  1/C  Isaac  R.  Clark,  Jr. 

Adviser:  Professor  Ralph  P.  Santoro 

Efforts  have  begun  on  the  hardware  and  software  design  of  a 
system  that  will  allow  data  interchange  between  the  USNA  time- 
share  computer  and  a  KIM-1  microcomputer  located  in  the 
Electrical  Engineering  Department  laboratories.  This  link 
greatly  extends  the  power  of  the  KIM-1  microcomputer  and  enhances 
its  laboratory  value.  The  project  is  about  95?,  complete  in 
hardware  and  79':.  complete  in  software. 


A'  TO-SW ITCH  I NO  OF  DATA  PLAYBACK 

Researcher :  Midshipman  1/C  Lawrence  M.  Ingeneri 

Adviser:  Professor  Ralph  P.  Santoro 

This  project  was  a  software  refinement  task.  An  exist! no 
control  program  written  for  the  KIM-1  microcomputer  would  not 
■cute  raj  idly  enough  to  carry  out  the  auto-switching  of  pre¬ 
recorded  ocea nograph i c  data  in  real  time;  the  existing  software 
:  rov  i  ek'd  a  7f.7  .  sec  period  which  was  127  .sec  longer  than  real 
4  imo.  The  or  i  t  i  on  1  'segments  of  machine- language  code  were 
rewritten  and  a  eh  i  eved  a  FOR  .  sec  ncriod,  well  below  the  940  ssec 
1  time  value .  The  arithnet  j  r  accuracy  of  several  routines  was 
» 1  s<>  im:  roved  i  n  the  s  recess. 


ctFEri'Ti:  •:  ape  kyetem  erM  TI!r  electrical  enc i nei  rinc 
: j i ; t  vRTMi:vr\"  toKo  micrmpr* k’ersor  devei.opment  eyetem 

:  ■  o,  i  rot  '■  r  :  Vf.;sh  i  pr  in  1  'C  R  i  chard  A.  M<  -d  1 1 
,'.dvi  :  Er-ca  ss-er  i'ilrh  I  .  Said  ore 

Hardware  and  f  t  v.  u  e  to  inter!  ae<  •  a  standa  rd  auto  ivinsct  to- 
:  t  ■  r ■ : >  a  t  (  i  t  -  I  ■  <  ■  -  ■ , l r  t  rn»  n  t  '  s  8080  ni  i  croprooer.uor  development 

v;ar  d<  s  i  cp<  -d  and  i  m|  lenonted.  Th  i  s  a  oh  i  evement  great  1  y 
in:  rov<  s  I  lie  twill:  storaae  caj  abil  it  ies  of  this  deve  lopment 
system.  A  primary  feature  of  Midsl  i  pman  Medley's  design  is 
moment  i  hi  1  i  t.y  with  the  KIM-1  microcomputer  tape  format.  Data 
t ranspor tat i 1 i t y  between  the  KIM-1  and  the  8080  development  sys¬ 
tem  is  t.  hero  fore  assured. 

****** 
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l  LI  CTRICAL  l  UP, INI  l  R1NC  Dl  RARTll  V7 


■II.TKR  nKSI'PJ  I’S  I  \!(1  M  ICROCOMPUTKRS 

m  ichor  :  j  dsh  i  ( >man  1/C  Richard  A.  Medley 

Advi  Professor  '!’  i  a  n  S.  him 

"’ho  pun  'iisc  of  t  h  i  project  i  s  to  .study  the  use  of  computer 
: t  ho  des  ion  of  dcnil  *1  o- t ermi  na  ted  optimal  filters,  containing 
.!’•  RC- 1  adder  network  with  the  maximum  possible  pain  and  minimum 
P  a  i !  :sa  ion  ra  f  ,  or  i  t  a  nee .  Synthesis  of  those  types  of  filters 
has  become  more  and  more  important  due  to  our  increasin'!  depen¬ 
dence  on  i  n te«i rated  circuit  technology.  The  size  of  the  chip 
is  directly  proportional  to  the  amount  of  resistance  and 
enneitanoe  contained  within.  Tints  by  minimizin')  these  values, 
■vn  can  minimize  tin'  cost  of  each  chip.  The  proicct  has  boon 
com; d  ft ed  . 

****** 
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LIM,  Tian  S.,  Assistant  Professor,  co-author,  "Microcomputer- 
Aided  Design  of  Dorble-Tormi nuted  Buttorworth  Filters," 
Proceedings^  of  13th  Annual  As  i  Ionia  r  Conference  on  Circuits, 
Svstems ,  and  Computers  (November  1079),  208-301. 

In  this  paper  double-terminated  ladder  networks,  consistin'! 
of  a  cascade  of  I,t  two-ports  with  a  load  resistor  and  a  source 
resistor,  are  investigated.  The  chain-parameters  technique  is 
used.  This  method  is  based  upon  a  useful  property  of  an  I.C  net¬ 
work  and  the  chain  parameters.  This  property  relates  the  ever: 
part  of  a  Buttorworth  polynomial  to  A(s)  and  D(.s)  of  the  chain 
parameters  and  the  odd  part  to  B(s)  and  C(s).  The  entire 
synthesis  process  is  accomplished  using  a  simple  algorithm  and  a 
m  i  crocomputer  that  lias  some  fern  of  ex  tended -BASIC .  Based  or¬ 
tho  equations  derived  in  this  paper ,  a  microcomputer  program  ha:-: 
been  written  which  is  so  automated  that  all  the  user  has  to  do 
is  to  input  the  number  N,  the  order  of  the  desired  Buttorwor*  h 
filter.  The  computer  printout  shows  the  Buttorworth  pol ynom i al 
as  well  as  the  value  of  filter  elements. 


i.IM,  Tian  S .  ,  Assistant  Professor,  co-author,  "M  i  crocomputer- 
Aided  Design  of  Optimal  Filters,"  IEEE  Circuits  and  Systems 
Magazine,  2  (March  1980),  14-18. 

Due  to  our  increasing  dependence  on  integrated  circuit 
technology,  optimal  synthesis  of  filters  has  become  more  and 
more  important .  The  size  of  the  chip  is  directly  proportional 
to  the  amount  of  resistance  and  capacitance  contained  within. 
Thus,  by  minimizing'!  those  values,  one  can  minimize  the  cost  of 
each  chip.  This  method ,  however ,  does  not  necessarily  reduce 
the  overall  cost  of  production.  The  man-hours  involved  in  arriv¬ 
ing  at  these  op! imal  values  may  more  than  offset  the  savings 
realized  by  smaller  ch i ps .  This  is  especially  true  as  the 
complexity  of  the  filter  increases.  To  alleviate  this  problem, 
one  can  use  a  m icrocomoutor  to  aid  in  design.  "'his  reduct  i on  in 
man-hours  makes  optimal  synthesis  economically  desirable. 

The  optimal  synthesis  of  a  double-terminated  high-pass  RC 
filter  is  very  tedious  if  done  by  hand.  The  whole  process, 
l.rwever,  can  be  done  in  only  a  fraction  of  the  time  using  a 
m :  crocomputer  which  lias  some  form  of  BASIC.  The  program  is 
limited  only  by  the  storage  capacity  and  accuracy  of  the'  micro¬ 
computer  . 
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LIM,  Tian  S.,  Assistant  Professor,  co-author,  "Optimal  Filter 

Design  Using  Now  Formulas,"  IEEE  Circuits  and  Systems  Magazine, 
2  (March  1980),  19-22.  '  ' 

Optimal  synthesis  of  RC-ladder  networks  with  given  termina¬ 
tions  was  first  introduced  by  Kuh  in  1958.  He  realized  a 
grounded  RC  two-port  from  a  given  transfer  function.  He  used 
the  Lagrange  mu 1 t i pi i ers-method  to  obtain  the  optimization  and 
tlie  resulting  optimal  network  has  maximum  gain  and  minimum  total 
capacitance.  Integrated  circuit  technology  spurred  a  revival  of 
interest  in  optimal  synthesis  of  RC-ladders  nearly  two  decades 
after  Kuh 1 s  discovery.  Optimal  synthesis  of  RC-ladder  networks 
using  various  techniques  has  been  advanced  in  recent  years. 
However,  all  these  methods  require  the  formation  of  impedance  or 
admittance  function  from  a  given  transfer  function  using  various 
techniques  and,  invariably,  a  continued  fraction  expansion  of 
the  resulting  function.  The  complexity  of  such  a  procedure 
increases  rapidly  with  the  number  of  ladde-  sections.  In  this 
paper,  a  simple  and  fast  method  using  new  f<  rmulas  is  introduced. 
These  now  formulas  enable  the  designer  to  find  optimal  networks 
identical  to  those  obtainable  from  existing  techniaues  at  a 
fraction  of  the  time. 

****** 


LIM,  Tian  S.,  Assistant  Professor,  co-author,  "Realization  of 
Some  Orthogonal  Polynomials  Assisted  by  Microcomputers," 
Proceedings  of  14th  Annual  Conference  on  Information  Science 
and  Sys-te’ms,  Princeton  University  TMarch  1980)  . 

This  paper  deals  with  a  method  of  realizing  orthogonal 
polynomials  such  as  Butterworth,  Chebyshev,  and  Bessel  polynomials 
The  Butterworth  filters  (also  called  maximally  flat  filters)  are 
widely  used  due  to  their  simple  network  configuration  and  good 
phase  response.  The  Butterworth  amplitude  response,  because  of 
its  maxima ]  ly-f  1  at  property,  is  excellent  near  '*.=0.  The 
Chebyshev  filter  is  superior  to  the  Butterworth  at  cutoff  and  in 
the  stopband.  If  phase  response  is  important,  as  well  as 
amplitude  response,  and  the  phase  response  is  the  primary  concern, 
neither  Butterworth  nor  Chebyshev  filters  should  bo  used.  A  much 
better  approximation  then  is  the  Bessel  filter.  In  this  paper, 
transmission  parameter  is  used  to  derive  the  realization  proce¬ 
dure's  for  both  single-terminated  and  double-terminated  networks. 
The  entire  realization  process  is  accomplished  by  moans  of  an 
algorithm  and  a  microcomputer  which  has  some  form  of  extended 
BAH  1C . 

****** 
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LIM,  Tian  S.,  Assistant  Professor,  co-author,  "Microcompuf or- 
Aidod  Dos i q n  of  Sinqie-Terminatod  Bessel  Filters,"  IEE.F 
SOL'THEASTCON  Proceedings  (April  1980)  . 

In  filter  design,  the  phase  response  and  the  time  delay  are 
important  if  it  is  desired  that  the  signal  pass  through  the 
filter  with  very  little  distortion.  In  fact,  if  the  phase 
response  is  linear  (in  which  case  the  time  delay  is  constant), 
then  there  is  no  distortion  in  the  signal.  Bessel  filter  is  a 
realizable  approximation  to  the  ideal  constant  time  delay 
function  es  =  cosh  s  +  sinh  s.  This  paper  deals  with  single- 
terminated  Bessel  filters,  consisting  of  a  cascade  of  LC-ladders 
terminated  in  a  one-ohm  resistor.  The  method  is  based  on  the 
'property  which  associates  the  even  part  of  the  Bessel  polynomial 
to  A(s)  of  the  transmission  parameters  and  the  odd  part  to  B(s). 
The  solution  is  obtained  using  a  simple  algorithm  implemented 
by  a  mi  crocomputer  which  is  equipped  to  process  a  short  BASIC 
program . 


■k  k  *  *  *  * 


LIM,  Tian  S.,  Assistant  Professor,  co-author,  "Computer- 

Augmented  Video  Education  in  Electrical  Engineering  at  the 
l' .  S.  Naval  Academy,"  Proceedings  of  National  Education 
Computir.n  Conference  (June  1980)  . 


This  paper  describes  a  computcr-autmented  video  education 
(CAVE)  project  being  undertaken  in  the  Electrical  Engineering 
Ip'eartment  at  the  Hr,  i  ted  States  Naval  Academy.  The  project  is 
designed  to  produce  a  series  of  modules  involving  computer 
graphics  display  and  integrated  computer-control  1 ed  television 
to  h'Jo  engineering  students  (non-el octri cal )  as  well  as  non- 
engineering  students  learn  the  essentials  of  electrical  engineer 
i ng .  Each  module  contains  a  quick  recap  of  the  theory  and  basic 
sample  pro! loms ,  followed  by  an  exercise  to  test  student 
pro f i c i ency .  The  student  can  use  the  system  to  increase  basic 
electrical  engineering  skills  through  drill  and  practice.  The 
instructor  can  ant  icipat.e  to  spend  less  time  on  L’T-soss  i  ops  and 
t  he ref  on  •  can  devote  more  time  to  students  with  more  serious 
difficult  j  es .  This  customization  of  instruction  has  the  adder: 
benefit  of  diagnosing  a  student  ' s  specific  problems  in  given 
t  area:;  as  well  as  a  tool  in  measuring  various  teaching 
me1  hod;;,  <•  j  nee  one  can  man  i  tor  the  responses/comments  of  student 

to  t  lie  e  i  y,  ■  n  Hd  ter  i  U  1  . 
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MARTIN,  Richard  L.,  Associate  Professor,  ’’Some  Alternate 

Applications  of  Microprocessor  Trainers  in  Support  of  Under¬ 
graduate  Laboratori es , "  Transactions ,  CoEd  Division  of  ASEE, 

11  (December  1979). 

A  variety  of  ways  in  which  a  microprocessor  trainer  has  been 
used  to  support  undergraduate  laboratories  is  presented.  Provi¬ 
sion  of  signals  and  demonstrations  for  experiments  unrelated  to 
microprocessors  is  the  primary  consideration.  Signal  generation 
is  of  two  forms.  Direct  generation  of  low  frequency  waveforms 
of  arbitrary  shape  is  accomplished  by  the  addition  of  only  a 
simple  digital-to-analog  converter  to  the  basic  microcomputer. 
Higher  frequencies  with  a  restricted  variety  of  waveshapes  are 
generated  by  the  further  addition  of  a  voltage-controlled  oscil¬ 
lator  . 


As  a  demonstration  of  the  computational  capabilities  of  an 
eight-bit  microprocessor,  a  second  order  differential  equation 
simulation  is  presented.  An  X-Y  plotter  subroutine  is  included 
to  allow  the  microcomputer  to  properly  output  the  simulation 
results.  Complete  flow  diagrams  and  machine  language  listings 
arc  provided  for  all  programs. 


****** 

SARKADY,  Antal  A.,  Associate  Professor,  co-author,  "A  Low  Cost 
Versatile  , -Computer  Based  Pulse  Height  Analyser,"  Proceedings 
of  the  _3_2nd  _A_nnu_al  Conference  oip  Engineering  in  Medicine  and 
Riol ogy ,  Denver,  Colorado  (October  1979),  3. 

A  pul sc-hei qht.  analyser  was  developed  for  random  signals 
using  a  16-bit  microcomputer.  This  instrument  is  very  useful  for 
nuclear  biomedical  applications  where  Gamma  and  X-ray  pulse- 
heinht  spectrum  are  observed  with  nuclear  scintillation  and 
solid-state  detectors  and  studied  by  pulse-height  analysis.  The 
instrument  is  designed  around  an  inexpensive  commercially  avail¬ 
able  16-bit  microcomputer  which  requires  only  added  I/O  and 
programs.  The  complete  hardware  and  software  design  is  presented 
i  n  the/  paper,  which  enables  a  user  to  build  this  instrument. 

The  computer  performs  a  multi  function  role  of  data  acquisition, 
data  acquisition  timing,  data  processing  and  control  of  the 
display  of  a  pul se-height  spectrum.  The  spectrum  is  refreshed 
continuously  by  a  foreground  display  program  which  is  interrupted 
for  each  pulse-height  data  acquisition.  The  incoming  data  at 
maximum  rate  of  40  KHz  is  digitized  to  one  of  256  different 
amplitude  levels  and  is  used  to  update  the  display  counts.  Pulse- 
heighl  display  scale  from  256  to  65,536  counts  in  powers  of  two 
are  continuously  available  to  the  operator  via  user-controlled 
switches.  The  microcomputer  checks  the  status  of  these  switches 
accordingly.  Data  acquisition  time-durations  in  the  range  of 
10  ms.  to  8  hrs.  is  provided  by  a  software  controlled  programmable 
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interval  timer.  The  microprocessor  is  readily  available  to  per¬ 
form  other  more  sophisticated  signal  processing  applications  such 
as  feature  extraction,  pattern  identification,  correlation  or 
data  smoothing. 


****** 


SARKADY,  Antal  A.,  Associate  Professor,  co-author,  "A  16-Bit 
Microcomputer  Based  Biomedical  Signal  Processor,”  Proceed i ngs 
of  the  Third  Annual  Symposium  on  Computer  Application  in 
MecUcal  Care,  Wash’ngton,  D.  C.,  (October  1979),  464-468. 

A  versatile  low-cost,  two-channel  signal  processor  was 
developed  using  a  16-bit  microcomputer.  The  instrument  can 
process  biomedical  signals  in  the  time  and  frequency  domains 
using  a  fast,  fixed-point  FFT  algorithm.  Many  averaged  signal 
processing  functions  and  their  estimates  are  computed  efficiently 
on-line  and  in  near  real-time  using  look-up  tables  and  directives. 

The  signal  processing  techniques  were  applied  to  phonocardi- 
ograms  to  develop  a  non- invasive  technique  to  assess  the  severity 
of  valvar  aortic  stenosis  in  children.  A  murmur-power  spectral 
analysis  is  presented  which  yields  a  statistically  reliable 
spectrum.  Fnvelograms  are  defined  and  found  to  be  useful  for 
timing  cardiac  events. 


****** 

SARKAbY,  Antal  A.,  Associate  Professor,  co-author,  "A  Quantita¬ 
tive  Description  of  the  Aortic  Ejection  Click  and  First 
Heart  Sound,”  Proceedings  of  the  Third  Annual  Symposium  on 
Computer  Application  in  Medical  Care,  Washington,  D.C., 
(October  19791,  660-669. 

The  aortic  ejection  click  and  first  heart  sound  (SI)  are 
described  in  the  time  and  frequency  domains  from  computer 
processed  phonocard iogram  data  obtained  from  13  aortic  stenosis 
patients  and  6  normal  ones .  The  analysis  procedure  described 
was  done  separately  for  inspiration  and  expiration  and  consisted 
of  the  following  steps:  (1)  determination  of  the  click  onset 

times:  (2)  generation  of  aligned  average  cardiocycles  with 

alignment  done  separately  on  the  click  and  SI;  (3)  calculation 
of  power  spectra  for  selected  segments  of  the  click  and  SI. 
Tabulated  results  typically  show  2  frequencies  in  SI  (means  at 
40  and  79  II z)  and  3  in  the  click  (means  at  45  ,  95  ,  and  195  Hz)  . 
The  high  f roqucncy  content  of  the  click  is  compared  to  that  of 
SI ,  and  the  power  spectra  of  the  early  and  late  parts  of  the 
click  are  compared. 

****** 
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SARKADY,  Antal  A.,  Associate  Professor,  co-author,  "A  Hiqh-Speed 
Data  Acquisition  and  Hardware  Signal  Processor  for  the  TM 
99C/101  Microcomputer,"  Proceedings  of  the  IECI  80  Spring 
Conference  on  Application  of  Mini-  and  Microcomputer,  IEEE 
Industrial  Electronics  &  Control  Instrumentation  Society, 

(March  1980) ,  313-318 . 

A  hardware  direct  memory  access  (DMA)  controller  was  designed 
and  build  for  the  Texas  Instruments  TM  990/101  microcomputer 
which  performs  high  speed  data  acquisition,  as  well  as  dedicated 
hardware  signal  processing.  The  controller  uses  a  dual  DMA  LSI 
Chip  (TI  TMS  9911)  which  allows  data  acquisition  or  hardware 
processing  in  the  foreground  and  data  display  in  the  background. 
The  system  performs  three  basic  functions:  those  of  data 
acquisition,  pulse  height  analysis,  and  periodic  averaging. 

System  flexibility  is  provided  by  using  software  selectable 
modes,  parameters,  and  a  programmable  timer.  A  complete  descrip¬ 
tion  of  the  hardware  and  softv/are  is  presented  in  the  paper. 

****** 


SARKADY,  Antal  A.,  Associate  Professor,  co-author,  "A  Biomedical 
Tape  Recorder  Adapter  with  Common-Mode  Noise  Suppression," 

Pr o c e edings  o f  the  Seventh  Annual  Rocky  Mountain  Bioengineering 

Symposi um_ _a nd__S eventeen th_  I ntern ationa  1 _ ISA  Biomedical  Scien ces 

Instruments t tion  Symposium,  U.S.  Air  Force  Academy,  Colorado 
Springs,  Colorado,'  (April  1980),  33-37. 

The  signal-to-noise  ratio  in  biomedical  signal  recordings 
has  been  improved  by  more  than  6dB  by  using  a  two-channel  adapter 
which  subtracts  common-mode  noise  due  to  the  tape  recorder.  The 
two  channels  arc  FM  multiplexed  on  a  single  track  and  each 
channel  has  a  frequency  response  from  0  to  120  Hz. 

The  adapter  consists  of  a  pair  of  matched  FM  modulators, 
demodulators  and  subtracting  circuits.  A  FM  modulator  is  com¬ 
prised  of  a  low-pass  Miter,  a  VCO ,  and  a  summing  network.  The 
VC o  center- frequencies  are  4.5  KHz  and  10.6  KHz.  These  wore 
chosen  to  be  consistent  with  the  required  input  signal  bandwidth 
and  f requency  response  of  a  typical  high  fidelity  AM  stero  tape 
recorder  (i.e.,  the  PHER  model  CR135  with  a  recording  range  of 
50-15  KHz) .  Each  FM  signal  has  a  modulation  index  of  21,  and 
a  f requency  deviat  ion  of  • 2 . 5  KHz.  The  two  wideband  FM  signals 
are  summed  with  a  1.1  KHz  ouard  band  and  recorded  on  a  single 
truck  of  a  commercial  AM  cassette  tape  recorder. 

Each  demodulator  consists  of  an  input  hiah  or  low-pass 
f i 1  ter,  a  phase- locked  loop  demodulator,  an  output  low-pass 
filter,  and  a  subtracting  circuit.  The  input  low- pass  filter  in 
channel  one  and  the  inp>ut  high-pass  filter  in  channel  two  have 
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cutoff  frequencies  of  7  KHz  and  8.1  Kllz  respectively.  The 
free  running  frequencies  of  the  phase-locked  loops  are  tuned  to 
4.8  KHz  and  10.6  KHz  respectively.  The  demodulated  output  is 
then  low-pass  filtered  to  attenuate  any  residual  carrier  frequen¬ 
cies  or  high  frequency  noise.  The  adapter  can  be  used  in  two 
modes.  If  two  signals  are  to  be  recorded,  the  subtracting 
circuit  is  bypassed.  However,  if  only  one  signal  is  to  be  used, 
tlie  remaining  channel  input  is  shorted  and  used  as  a  reference 
signal.  Inverting  the  reference  output  and  summing  it  with  the 
demodulated  signal  results  in  a  subtraction  of  common  noise 
signals  due  to  tape  speed  and  position  variations. 

Complete  circuit  diagrams  and  performance  of  the  adapter  is 
presented  in  the  paper.  This  instrument  is  currently  being 
used  for  ECO  recordings  but  can  be  used  in  many  signal  process¬ 
ing  applications. 
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HAC.EE,  Michael  U.  ,  Major,  USMC,  co-author,  "Computer-Augmented 
Video  Education  at  the  U.  S.  Naval  Academy,"  National  Educa¬ 
tional  Computing  Conference,  Norfolk,  Virginia,  June  1980. 

LIM,  Tian  S.,  Assistant  Professor,  "New  Formulas  for  a  Class  of 
Optimal  Filters,"  Allerton  Conference  on  Communication, 
Control  and  Computing,  University  of  Illinois,  Champaign, 
Illinois,  October  1979. 
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LIM,  Tian  S.,  Assistant  Professor,  "Microcomputer-Aided  Design 
of  Double  Terminated  Butterworth  Filters,"  Asilomar  Conference 
on  Circuits,  Systems  and  Computer,  Monterey,  California, 
December  1979. 


****** 


LIM,  Tian  S.,  Assistant  Professor,  co-author,  "Computer-Augmented 
Video  Education  at  the  U.  S.  Naval  Academy,"  National  Educa¬ 
tional  Computing  Conference,  Norfolk,  Virginia,  June  1980. 
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.,  Assistant  Professor,  co-author,  "Computer-Generated 
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Society  for  Engineering  Education  Conference, 
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MARTIN,  Richard  I..,  Associate  Professor,  "Some  Alternate  Applica¬ 
tions  of  Microprocessor  Trainers  in  Support  of  Undergraduate 
Laboratories,"  ASEE  Annual  Conference,  Louisiana  State 
University,  Baton  Rouge,  Louisiana,  24-26  June  1979. 

MARTIN,  Richard  L.,  Associate  Professor,  co-author,  "Micro¬ 
computer  Workshop:  Introduction  to  Control  Applications," 
Annapolis  Subsection  of  IEEE,  U.  S.  Naval  Academy,  Annapolis, 

13  November  1979. 


MARTIN,  Richard  L,,  Associate  Professor,  co-author,  "A  One-Day 
Microcomputer  Workshop,"  Maryland  Association  for  Educational 
Use  of  Computers,  n.  s.  Naval  Academy,  Annapolis,  17  November 
1979  . 

SANTORO,  Ralph  P.,  Professor,  co-author,  "Microcomputer  Workshop: 
Introduction  to  Control  Applications,"  Annapolis  Subsection 
of  IEEE,  U.  S.  Naval  Academy,  Annapolis,  13  November  1979. 

SANTORO,  Ralph  P.,  Professor,  co-author,  "A  One-Day  Microcomputer 
Workshop,"  Maryland  Association  for  Educational  Use  of 
Computers,  U.  S.  Naval  Academy,  Annapolis,  17  November  1979. 

SANTORO,  Ralph  P.,  Professor,  co-author,  "Controlling  for  the 
Computer  Video  Environment:  A  Computer-Augmented  Video 
Education  Experience,"  Conference  of  the  Association  for  the 
Development  of  Computer-Based  Instructional  Systems,  Washington, 
D.  C.,  31  March  -  3  April  1980. 

****** 

SARKADY,  Antal  A.,  Association  Professor,  "A  Low  Cost  Versatile 
Microcomputer  Based  Pulse  Height  Analyzer,"  32nd  Annual  Confer - 
encf •  on  Engineering  in  Medicine  and  Biology,  Denver,  Colorado, 
6-10  October  1979. 

****** 
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SAHKADY  ,  Antal  A.,  Assyria!  •>  !'»'»>!  ,  ■  ■< .  -  - 1  i  *  1 ■  t  ,  "A  I  A-A.it 

M  i  on  K’nitt;  >n  t  or  P-  sot)  B  i  oni  -C  i  c  ■  ]  :■)<)>.)!  !  t  in-,  >  > -,  "  ',i'!  A’, mm! 
Symposium  on  Computer  At a >  1  i  o. i  *  mr  n  ■< !  i . •. ,  1  i'  ih-,  i sh  i  no  t  < , 

D.  C.  ,  11-17  October  !  979  . 

****** 


\KKAHY  ,  Antal  A.  ,  A  ::;;or  I  it..  Pro*..;-,  -Ill  ,  (•<.-. ill*  h'tr  ,  "A  Pliant  it  it  i  V< 
Do. ‘tor  i  r  *  ion  of  t  h<  ■  Ai  >  r  *  i  ••  I'  h  -cl  i  ■  ■  r  i  i '  I  i  <  •  .mi1  ! '  i  r  s  t  Heart.  Siam  A  , 
3rd  Annua  1  Synpos  itin  on  r->r.|  w*  <  -r  An;  !  icit  i  ;>n  i  n  Medical  Cart  , 
Was!',  i  cat  on  ,  .  C  .  ,  1-1-17  *  >ct  <>>  •  -  r  !  ’•  V 9 . 

****** 


APK.APY,  Antal  A.,  social  e  I’ri.f  rrmor ,  co-author ,  "Microcomputer 
Workshop:  1  nt  rot  hint  ion  t  r.  (’o:it  no  1  As;. licit  ions,"  Annapolis 
Pul'scct  ion  or  r ! '  1 : 1 : ,  S.  Naval  Acadi  -my  ,  Annapolis,  13  November 
19  7  9  . 
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MECHANICAL  ENGINEERING  DEPARTMENT 


vv‘;  t'o.\ f.  I  a  *:i/i  • ,  r.’.-i  i<‘:>ii,u: 


Raoul ty  and  midshipmen  research  in  the 
Media n  i  ca  1  Kng  j  ikht  i  no  Department:  covers 
man'/  of  the  areas  of  specialization  in 
mechanical  emt  i neer i no .  These  include 
research  in  direct  energy  conversion, 
fluid  mechanics,  heat  transfer,  shaft 
seals.,  acoustics,  dynamic  effects,  stress 
corrosion  cracking,  fracture  mechanics, 
composite  materials,  weld i no  tochnoloqy, 
desiqn,  and  eomputer-u  ided  graphics. 

Research  is  .supported  throueh  funds  from 
six  different  government  aqencies  with 
the  David  K.  Taylor  Nava  1  Ship  Research 
and  Dove  1  opnent.  Center,  Annapolis  habora- 
tory  ,  providina  opportun  i  t  p>s  for  several 
faculty  members  to  work  on  projects  dur¬ 
ing  the  i  ntersess  iona  1  period  .  Additionally,  some  facui  t  '•  members 
have  undertaken  independent  research  in  their  areas  of  expert  iso . 
Including  all  levels  of  research ,  1 A  civilian  ind  two  military 
faculty  member.;  have  been  active  in  the  research  of  the  Do:  a r trier. t 
this  year. 

An  important  part  of  the  Department ' s  research  t • f <  •  r  ?  hir  i  no 
the  year  has  been  the  involvement  of  midsh  ipm.cn  i  r  '>/!•;<  T.d' o , ' 
research ,  design,  and  development  projects.  Current  mulsh  i  :  men 
interests  include  the  Naval  Academy  Heat  Balanced  hr, a  it..',  "<  >mt u  t  or 
graphics,  corrosion,  impact ,  and  many  aspects  of  fluid  median :  os . 

Support  i  n<t  the  research  effort  in  mechanical  engineer  in<t  a  re 
the  sophisticated  laboratory  facilit  i  es  located  in  the  Rickover 
Hall  complex.  The  Department  maintains  facilities  for  perform¬ 
ing  ex; v r i men t a  1  research  in  several  areas :  fluid  mechanics, 
sol . d  nochnnicR,  materials  science,  oxper iment a  1 -si  i ess  analysis, 
control  systems,  mechanical  v  i  brat  ions.,  beat  transfer,  and 
thermorlynami  rs  . 

The  primary  driving  force  behind  the  Dei  art  no  •  t:  t  '  s  t  •  seare1'  is 
the  real  1 1  eed  for  the  faculty  to  stay  abreast  o*‘  t.  ok::  ■■!  ><i  i  ca  I 
development  s  in  the  many  diversified  areas  of  reck  m  i  ••  i !  •  •!.•)  i  reer- 
i  nq  ,  t  here!  v  •  -nabl  i  r.<i  them  to  be  more  effect  i's  e  1  as.  •  e  ■>  -m 
t  oicii.  r 
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SIVMS \CFdV  XL  STARCH  HCCHAN1CAL  [MC1NCERJNG  VlRARViTNT 

hydrodynamics  or  towed  vehicles 

Resoarchcr:  Professor  Robert  Granger 

Sponsor:  Naval  Coastal  Systems  Center,  Panama  City,  Florida 

Tin  Jan  of  investigation  is  to  experimentally  analyze  a 
towed  i " .  a iron mental-sens i ng  system:  to  examine  the  characteris¬ 
tics  wnich  best  meet  the  depth  keeping  and  stability  require¬ 
ments,  to  determine  the  effect  of  the  two  cable,  depressor  and 
tow  ship,  to  study  the  lateral  and  longitudinal  stability  and 
relate  to  the  vehicle's  neutral  buoyancy  the  effect  of  heave  on 
the  towed  configuration. 

****** 

MATERIALS  ANALYSIS  FOR  ALLOY  SELECTION  FOR  THE  NAHBE  PRESSURE 
EXCHANGE  CAP 

Researcher:  Associate  Professor  Dennis  F.  Hasson 

Sponsor:  Office  of  Naval  Research  (Code  483) 

The  pressure  exchange  cap  is  a  key  element  in  the  Naval 
Academy  Heat  Balanced  Engine  (NAHBE)  concept.  During  the 
development  of  NAHBE  hardware  on  an  air-cooled  single  cylinder 
engine,  some  evaporation/erosion  of  the  cap  occurred.,  In  order 
to  avoid  this  difficulty,  a  materials  analysis  was  initiated  to 
determine  suitable  metallic  alloys.  The  analysis  consisted  of 
a  m.eta  1  lographic  and  scanning  electron-microscope  fractographic 
investigation  of  cast  and  extruded  aluminum  material  caps  from 
design  testing  programs  on  an  air-cooled  engine,  and  a  materials 
selection  study  of  several  metallic  alloys  and  a  ceramic  coating. 
Cast  aluminum  or  non-heat  treatable  5000-series  aluminum  and 
titanium  alloys  in  the  form  of  plate  were  proposed  for  the  cap 
material.  Studies  of  welding  of  the  5000-series  aluminum  and 
titanium  materials  to  cast  aluminum,  and  fuel/material  compati¬ 
bility  with  blended  fuels  were  proposed. 

The  important  element  in  materials  selection  is  the  tempera¬ 
ture  profile  in  the  pressure  exchange  cap.  Preliminary  experi¬ 
mental  studies  were  performed  utilizing  temperature-sensitive 
markers  on  a  cast  aluminum  cap,  a  titanium  cap,  and  cast 
aluminum  caps  spray-coated  with  zinonia  and  titanium.  Some 
information  was  obtained,  but  the  temperature  sensitive  markers 
are  not  completely  useable  for  internal  temperatures.  Tempera¬ 
ture'  plugs  appear  to  be  more  suitable  to  obtain  this  type  of 
d  a  t  a  . 


srcvscmo  ri  si  arch  michamical  mown  rim;  wrapt:.!/ vt 

The  austenitic  or  modular  cast-iron  for  the  pressure  exchanuc 
caps  were  determined  to  be  attractive  materials  from  studies  of 
.ho  literature.  In  order  to  accomplish  a  more  scientific 
materials  selection  utilization  of  temperature  plugs  for  a  more 
definite  temperature  distribution  on  titanium,  cast  aluminum, 
spray-coated  cast  aluminum,  modular  cast-iron  and  austenitic 
cast-iron  will  be  performed  in  the  1930  summer  interscssion.il 
per iod . 

k  k  k  k  k  k 

INVESTIGATION  OF  FRACTURE  PHENOMENA  IN  WELDS 

Researcher:  Associate  Professor  Dennis  F.  Hasson 

Sponsor:  David  W.  Taylor  Naval  Ship  Research  and  Development 

Center,  Annapolis  Laboratory 

The  objective  of  the  study  is  to  conduct  laboratory  investi¬ 
gations  of  fracture  phenomena  in  two-and  four-inch  thick  titan¬ 
ium  weldments.  Additional  efforts  included  the  evaluation  of 
mechanical  properties  and  microstructures  of  base  plate,  weld 
and  heat-af fected-zonc  (HAZ)  of  out-of-position  weldments 
t -reduced  by  the  oas-metal -arc  (GMA)  spray  and  pulsed-currcnt 
wo Id  inn  modes. 


Scanninn  electron  microscope  (SEM)  fractography  was  performed 
on  fracture  surfaces  from  mechanical  tests.  Steremicrograph 
pairs  were  taken  to  provide  information  for  the  determination  of 
the  model  of  fracture  (c.g.,  ductile  or  brittle).  Metallography 
was  also  performed  to  assist  in  the  interpretation  of  the 
f  nr  t  oor a ph  i  c  morphology  . 

Ma  ior  and  interstitial  chemical-element  analyses,  dynamic 
tear-tests,  weldability  tests,  mechanical  properties  tests  and 
fracture  toughness  test  (o.g.  Charpy  V  notch)  were  also  performed 
to  evaluate  the  effects  of  welding  process  and  variables  on  the 
i nt  oor i ty  of  welds.  The  results  of  the  out-of-position  weld 
process  program  have  be  prepared  for  a  report.  The  report  is 
currently  being  reviewed. 

Current  activity  is  on  the  evaluation  of  other  weld 
techniques  for  titanium  (o.g.  electron  beam  welding)  and  a  com¬ 
parison  of  this  technique  with  GMA  welding.  A  similar  investiga¬ 
tion  to  that  performed  on  the  out-of-position  weldments  will  be 
per  ferried  durinu  the  1  980  summer  intersess  ional  period. 

k  k  k  k  k  k 
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SPC^CRIO  RISIARCII  “l  CUAN1CM  l  Hr- INI  l  KINO  PI  VAP.T'M  N1 

MUST  DEV  1  1 ,  SIMULATION 

Researcher  :  Prof  I'ssor  Robert:  C,rnnqor 
S;  'onsor  :  blinds  f  ror.  Enudia  Arabia 

An  analysis  is  made  of  the  sore  i  a  1  t  y;  «.■  of  a  frto:;; -Ik  r  i  e  vor  t  <■ 
f  rniuont  ly  <  ■n.-pun  t.<  'rod  in  Sand  i  a  Arabia.  Start  inn  with  I,  ami..  *  s 
equation  and  t  lie  enerqy  equat  ion,  the  potent  ial  temperature  i 
expressed  in.  terns  of  attitude  and  lapse  rate ,  and  I.  hr  cent.'  r  1  it 
vor  t  icily  dint  r  i !  n !  ion  is  exnresse!  in  terns  of  at  t  i  tud«  and 
s  i  nk-st  rer.at  »•, .  After  con  sj  derab.l  e  t  rnnsf  or  run  f  ions,  a  rion- 
!:•  ••rmaencous  second-order  tionl  in*-ar  par*  ini  dirf<  rent  i  a  1  oquu  i  j  <  ■>. 
is  eld.  a  i  m  d  sahn-ct  to  boundary  conditions  on  the  radial,  circus 
A  rent,  ial,  and  axial  velocity  components  •  f’or:siderinq  the 
s:  ■  'C  i  a  1  case  of  .  ,n  adiabatic  lapse  rate,  the  ooverninc  equator 
t  ransf ormed  l  y  a  similarity  trnnsformat ion  into  a  form  where!. 
:  c  os>  '  i  -  ft  aralyt  ic  solut  i  on  is  obt. lined.  Cornea  r  i  st  .in  are 
r  sue  v;  i  •  1  ;  ■  t  :  i  •  r  sdul  i  or  s  in  tin  literature. 
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:  evaluation  t'Kiyy  a  key  curve  eor.mui.at rot: 

Ax  so  to;  t  Prof •  •sfcor  Janes  A.  .'Joyce 

: .  so  r  :  ‘.a. "li  n  Roe  a  i  a  t  o  ry  Conn  i  ss  i  on 

The  e-1  i.  i of  this  rescar  was  to  develop  a  J-R  carve 
.'oil!-  us:;.  :  tii"  "Key  Curve"  technique  developed  at.  USNA  that  - 
the  .east  t  v.( '  veers.  Tin.  !  as  i  c  methocloloov  is  to  to  st  a 
i  -  of  ana  1  1  specimens  of  various  crack  lend  its  at  a  load  ;  :v 
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TEARING  INSTABILITY  CRITERIA  WITH  NAVY  ALLOYS 

Researcher:  Assistant  Professor  James  A.  Joyce 

Sponsor:  David  W.  Taylor  Naval  Ship  Research  &  Development 

Center,  Annapolis  Laboratory 

The  objective  is  to  evaluate  the  validity  and  applicability 
of  the  J  -R  curve- tear ing  modulus  instability  criteria  with 
Navy  alloys.  The  first  step  was  to  determine  the  validity  of 
tearing  modulus  as  a  material  property  for  steels,  titanium,  and 
aluminum  alloys  using  laboratory  scale  tests.  This  has  been 
accomplished  for  five  different  materials,  using  a  specially 
modified  high-compliance  test  machine.  Tests  are  now  in  prepara¬ 
tion  to  duplicate  these  results  for  high- toughness  materials. 
Preparations  are  also  being  made  for  instability  tests  on  piping 
geometries  and  wide  plates  with  center  and  edge  cracks. 

DESIGN  OF  WAVE  TURBINE  POWER  TRAIN 

Researcher:  Associate  Professor  William  M.  Lee 

Sponsor:  David  W.  Taylor  Naval  Ship  Research  &  Development 

Center,  Annapolis  Laboratory 

A  power  train  was  designed  for  the  wave-driven  air  turbine 
sponsored  by  the  Department  of  Energy.  All  but  the  turbine 
blades  were  purchased  or  manufactured  at  DTNSRDC,  Annapolis 
Laboratory.  The  project  is  scheduled  to  be  tested  in  the  sea  of 
Japan  on  a  barge  financed  by  the  International  Energy  Agency. 
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DYNAMIC  JT  FR/iCTI'IU:  TOUGHNESS  MEASUREMENTS 
I  e 

Rosi'archers:  Assistant  Professor  James  A.  Joyce  and  Associate 

Professor  Dennis  F .  Hasson 

The  objective  of  this  work  is  to  evaluate  the  elastic- 
plastic  fracture  toughness  parameter  J]c  from  high  rate  tests. 

In  elastic-fracture  mechanics,  higher  rates  of  testing  produce 
dramatic  reductions  of  crack  resistance  properties.  It  is  not 
likely  that  this  same  effect  will  result  in  the  elastic-plastic 
situation,  since  higher  loading  rates  would  be  expected  that 
will  spread  damage  over  a  greater  area  and  produce,  in  fact,  a 
tougher  material  behavior. 

Tests  to  date  have  been  conducted  on  HY-130  and  HY-80 
steels  at  rates  up  to  5  in/sec,  which  is  6  orders  of  nagni  ude 
faster  than  standard  tests,  without  showing  a  narked  chang  in 
the  fracture  toughness.  Both  high  and  low  rate  tests  have  been 
run  on  these  steels  at  temperatures  from  -192°C  to  150°C.  The 
manor  result  has  been  to  show  that  the  transition  temperature 
for  HY-80  is  rate-sensitive  while  that  of  HY-130  is  not. 

****** 

BOUNDARY  LAYER  FLOW  ON  A  MOVING  FLAT  PLATE 
Researcher:  Professor  Robert  Granger 

The  classical  Prandtl  boundary-layer  equation  subject  to  the 
boundary  conditions  of  Blasius,  but  modified  such  that  u  =  at 
y  =  0,  where  Uw  is  the  velocity  of  the  moving  wall,  was  examined. 
The  equation  was  transformed  by  a  similarity  transform  into  a 
nonlinear  ordinary  differential  equation  similar  to  that  obtained 
by  Blasius  but  with  a  different  set  of  boundary  conditions. 
Solutions  were  obtained  that  indicated  the  presence  of  a  stand¬ 
ing  vortex  over  the  moving  plate. 

****** 
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WIND  ENERGY 

Researcher:  Midshipman  1/C  C. .  W.  Buck 

Advisor:  Professor  Chih  Wu 

The  objective  of  this  project  is  to  set  up  a  wind-driven 
Generator  plant.  The  plant  is  a  6-volt  heavy  duty  model  622 
manufactured  by  Winco,  Division  of  Dyna  Technology,  Inc.  The 
plant  includes  a  tower,  a  Generator,  a  tail  vane,  a  propeller, 
a  Governor,  a  brake  drum,  a  propeller  track,  conncctim  Genera¬ 
tor  wires  to  collector  rinq  cover  and  a  battery.  Wire  connec¬ 
tions,  liqhtinn  protection,  installation  check  arc  complete  and 
data  is  presently  bein':  taken  and  evaluated. 

IMPACT  OF  CONCRETE  RODS 

Researcher:  Midshipman  1/C  Daryl  L.  Chen 

Adviser:  Trofcssor  Thomas  W.  Butler 

In  order  to  examine  and  understand  one-dimensional  wave 
propanation  in  rods,  an  apparatus  was  constructed  in  which  a 
swinqinq  weiqht  impacts  the  end  of  a  slender,  supported-by-wi res , 
concrete  rod.  Resistance  strain  pages  sensed  axial  strains  and 
the  location  of  tensile  impact  failure  (after  wave  reflection 
from  opposite  end)  was  determined  as  a  function  of  weiqht  hoi  no 
dropped  and  impact  velocity. 

CORPOS  TON  EATTGPE  OF  ANODIZED  A1  7075-T73  MATERIAL 

Researcher :  Midshipman  1/C  Alexander  T.  Funke 

Adviser:  Assoc i ate  Professor  Dennis  F.  Hasson 

Several  methods  for  anodizinq  the  A1  7Q75-T7 3  material  to 
enhance  the  corrosion  fat i quo  resistance  needed  for  carrier 
aircraft  applications  have  been  achieved.  Different  methods  of 
anodisation  affect  the  material’s  fatioue  strength  differ:  ritly. 
Tlv  effect  of  three  of  these  methods  on  the  fatigue  strennth 
proper! ies  were  determined  and  then  the  fractures  wore  examined 
using  t  he  scanning  electron  microscope. 
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TFMPl.kATl'UH  VARIATIONS  OF  A  NAIIBF  PRKSSURF  RXCHANGF  CAP 
Kosoiirchor :  Midshipman  1  /C  Michael  I, one 

Advisors :  Associate*  Professor  Dennis  F.  Hasson  and  Lieutenant 

Commander  Charles  C.  Fail  la 

It  was  proposed  that  a  Brians  and  Stratton  enqine,  already 
modified  with  a  titanium  pressure  exclianqe  cap  and  secondary  air 
carburet i on,  bo  used  to  determine  the  temperature  nradients  of 
the  cap  under  various  operatinn  conditions.  Heat  sensitive 
temperature  sticks  (already  on  order) ,  were  used  to  obtain  the 
Temperature  grad ients .  A  three-dimensional  plot  compnrinq 
maximum  pressure  exchange  cap  temperature  can  radius  and  exhaust 
aas  temperature  were  the  final  of  this  research . 

•k  k  -k  k  k :  k 

DYNAMIC  SIMULATION  WITH  RFFRFSH  DISPLAY 
Researcher:  Midshipman  1  ,/'C  Done:  las  i, .  Williams 

Adviser:  Professor  J.  Alan  Adams 

Basic  computer  programs  were  rewritten  in  FORTRAN  f or  use  on 
the  DUG  PDP-11/45,  RT-11  systems  in<!  modified  to  obtain  a 
dynamic  refresh  display  of  various  mechanisms.  The  EfcS  Picture 
System  was  used  for  the  output  hardware.  Hxporiment.nl  sub¬ 
routines  wore  written  to  determine  the  most  off  ect.  i  Vo  way  to 
create  mechanical  simulation  in  real  time.  A  1 A-mm  camera  was 
available,  and  the  type  of  interface  wh i ch  allows  movies  to  be 
made  directly  from  the  screen,  without  flicker,  was  i nvest i cat ed . 
Mechanisms  were  chosen  which  wi 1 1  have  potential  instructional 
values  for  courses  concerned  with  kinematics  and  dynamics. 
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FATLLA ,  Charles  C.,  Lieutenant  Commander,  USNR,  co-author. 

Parametric  Variations  of  a  lleat  Balanced  Engine, "  Engineering 
and  Weapons  Division  Report  EW-14-79,  1979. 

Performance  of  a  CFR  enqine  over  a  wide  range  of  experi¬ 
mental  conditions  is  reported  in  detail  for  standard  spark- 
ignition  operation  and  for  heat-balanced  configurations. 
Operating  conditions  were  mapped  for  primary  combustion  chamber 
and  balancing  chamber  volumes  giving  nearly  constant  balancing 
ratios  for  three  selected  compression  ratios;  edge  gap  clearance 
was  also  varied.  Three  secondary  air  modes  were  investigated 
during  optimization  of  performance  giving  more  than  a  30? 
increase  in  output  over  standard  S.I.  operation,  an  improvement, 
in  ISRC  of  10%  at  best  economy,  30°  at  best  power  with  CO 
emission  decreased  to  less  than  0.1?  and  UHC  to  less  than 
100  ppm. 

A  new  method  of  engine  performance  analysis,  the  Run  Quality 
Index  (RQI)  is  proposed  to  help  evaluate  the  heat-balanced 
engine  and  compare  it  to  other  engines. 

****** 


GILLERLAIN,  Joseph  D.  Jr.,  Associate  Professor,  "Vortex-Fin 

Interaction  Flow  Field  Measurements,"  co-author,  in  Proceedings 
of  the  4th  U.S. -German  Data  Exchange  Agreement  meeting  on  Viscous 
and  Interacting  Flow  Field  Effects,  held  in  Meersburg,  24-26 
April  1979;  published  by  The  German  Ministry  of  Defense  in 
Forschungsber icht  aus  Per  Wchrtochnik,  BMVg-FBWT  79-31,  Part  II 
(1979) ,408-417  . ' 

Accurate  prediction  of  the  aerodynamic  behavior  of  missiles 
and  aircraft  experiencing  vortex  impingement  on  control  surfaces 
becomes  more  essential  as  high  angle-of-attack  maneuvering  re¬ 
quirements  increase.  Detailed  knowledge  of  the  three-dimensional 
viscous  flow  field,  as  determined  from  wind  tunnel  experiments, 
is  required  in  order  to  develop  predictive  methods  based  on  the 
vortex-fin  interaction.  Tests  were  conducted  in  the  U.  S.  Naval 
Academy  Aerodynamics  Laboratory  subsonic  wind  tunnel  using  a 
pressure  distribution  model  and  a  flow  visualization  model. 

Both  consisted  of  a  rectangular  fin  with  cylindrical  leading 
and  trailing  edges,  and  both  were  adjustable  for  angle-of-attack. 
The  impinging  vortex  was  generated  upstream  of  the  fin  at  the 
juncture  of  two  adjacent  airfoils  set  at  equal  but  opposite 
angles-of-attack .  The  vortex  velocity  field  was  surveyed  using 
a  laser  Doppler  velocimeter.  The  flow  visual ization  tests 
utilized  the  fluorescent  mini -tuft  technique.  Surface  pressure 
distribution  data  were  obtained  along  witli  force  balance  data. 
Results  from  preliminary  tests  are  presented,  and  future  work 
is  outlined. 

****** 
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CRANOFR,  Robert  A.,  Professor,  "Dust  Devil  Simulation," 
Pnoin'vrinn  and  We.inom;  Division  Report  EW-1-30. 

An  analysis  is  made  of  t  he  special  type  of  atmospheric 
vortex  frequently  encountered  in  Saudi  Arabia.  Starting  with 
Lamb's  egu.it  i  on  and  the  energy  eguat  ion,  the  potential  tempera¬ 
ture  is  ext  reused  in  terms  of  alt  itude  and  lapse  rate,  and  the 
center  I  i  ne  vort  icity  d  i  st  r  i  but  ion  is  expressed  in  terms  of 
altitude  and  sink  strength.  After  considerable  transformations, 
a  non-home  xieneous  second-order  nonlinear  partial  differential 
eguat ion  is  obtained  subject  to  boundary  conditions  on  the 
radial,  c  i  renmf erent  i nl  and  axial  velocity  components.  Consider¬ 
ing  the  special  casta  of  an  adiabatic  1  apse  rate,  the  governing 
eguat  inn  is  transformed  by  a  similarity  transformation  into  a 
form  whereby  a  closed-form  analytic  solution  is  obtained. 
Comparison  are  na.de  with  ot  her  solutions  in  the  literature. 

****** 

ORANOLR,  Robert  A.,  Professor,  "Boundary  Layer  Flow  on  a  Moving 
Flat  Plate,"  Fno i neer i ng  and  Weapons  Division  Report  FW-2-80. 

The  classical  Prandtl  boundary  layer  equation  subject  to 
the  boundary  conditions  of  Blasius,  best  modified  such  that 
u  -  Fv.  at  y  =  0,  where  Uw  is  the  velocity  of  the  moving  wall, 
was  examined.  The  equation  was  transformed  by  a  similarity 
transform  into  a  nonlinear  ordinary  differential  similar  to 
that  obtained  by  Blasius  but  with  a  different  set  of  boundary 
conditions.  Solutions  were  obtained  that  indicated  the  pressure 
of  a  standing  vortex  over  the  moving  plate. 


FRANC FR ,  Robert  A.,  Professor,  "On  the  Divergence  of  SOR 

Applied  to  the  Unsteady  Transonic  Problem,"  Engineering  and 
Weapons  Division  Report  FW-3-80. 

Linearizing  the  nonlinear  partial  differential  equations 
of  unsteady  transonic  flow  for  application  in  aeroelastic 
analyses  of  thick  elastic  aircraft  wings  results  in  the 
Helmholtz  equation.  In  examining  the  discretization  of  this 
differential  equation,  one  can  study  the  convergence  properties. 
The  discretized  problem  becomes 

B  1  -  R 

where  R  contains  the  boundary  conditions.  Applying  a  well- 
known  theorem,  t  lie  SOR  converges  if  and  only  if  B  is  position 
definite.  One  can  show  from  tho  properties  of  the  Helmholtz 
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•  > Tii.it  ion  conditions  on  the  aerodynamic  parameter  when  the  above 
eou.it  ion  will  not  converge,  and  thus  the  dimensions  of  the  grid 
can  be  uniquely  determined.  Hence,  an  upper  bound  on  the  reduced 
t requency  of  the  oscillating  wing  can  be  found.  Attempti ng  to 
calculate  aerodynamic  unsteady  forces  above  this  upper  limit 
will  result  in  computer  solutions  diverging. 

HASSON,  Dennis  F . ,  Associate  Frofessor,  "Materials  Analysis  for 
Selection  of  Alloys  for  the  NAHBE  Pressure  Exchange  Cap," 

Kno i neer i ng  and  Weapons  Division  Report  EW-3-79 ,  May ,  1979. 

A  materials  select  ion  analysis  to  determine  suitable  materi¬ 
al:-;  for  the  NAHBE  pressure  exchange  cap  was  performed.  The 
analysis  consisted  of  a  metal  1 oqraphic  and  scannino  electron 
microscope  f  ractograph  i.c  investigation  of  case  and  extruded 
aluminum  material  caps  from  design  testing  proqrams  on  an  air- 
colled  engine,  and  a  materials  selection  study  of  several 
metallic  alloys  and  a  ceramic  coating.  Cast  aluminum  or  non- 
heat  treatable  5000  series  aluminum  and  titanium  alloys  in  the 
form  of  plate  were  proposed  for  the  cap  material.  Studies  of 
we Id inn  of  the  5000  series  aluminum  and  titanium  materials  to 
cast  aluminum,  and  fuel  material  compatibility  with  blended 
fuels  were  proposed. 


****** 

HASSON,  Dennis  F.,  Associate  Professor,  "Laboratory  Determina¬ 
tion  of  Hot  Forming  Limits  for  Ti-621/0 . 8Mo, "  co-author, 

Ship  Materials  Engineering  Department  Research  and  Development 
Report  DTNSRDC/SME  79-30,  October  1979. 

Intergranular  tensile  fractures  have  been  observed  in  the 
laboratory  when  tensile  specimens  were  subjected  to  thermal 
cycling  above  the  beta  transus  temperature  and  subsequently 
tested  below  the  beta  transus  temperature .  All  testing  was 
performed  in  a  vacuum  chamber.  Suitable  hot  forming  limits 
wore  determined  from  the  results  of  these  elevated  temperature 
tensile  tests. 


****** 
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HAPPEN,  Dennis  Assoe  i  a  t  e  Prof  essor ,  co-author,  "Effect  of 

Heat  Input  on  the  lient-Af  f  ectod  Zone  of  T  i  -6A1  -2Cb-lTa-0  .  fi 
Mo  Weldments,"  Ship  Materials  Knq  i  noer  i  nq  Department  Research 
*  Dove  lopinc'n*.  Report  DTNSRDC/SME  78-10  3,  January,  1  980  . 

T  l  -  0  A  1  -  a'!>-  1  Ta  -  0 . 8  Mo  titanium  alloy  weldments  wore  fabri¬ 
cated  to  det  err  i  no  t  he  effects  of  heat  input  or.  the  mocha  n  i  cal 
I  report  i  es  of  t  he  hen  t  -a  f  fee  ced-x.ono  .  Three  weldments  were 
made,  one  ut  ili/.inu  only  wold  beads  of  11.7  kilojoules  per  inch 
(0.49  neon  umlc  : or  me ter),  a  second  utilizing  only  weld  beads 
of  "4.7  V.  i  1  o  joules  per  inch  (2.1a  meqa  joules  per  meter)  ,  and 
a  til  i  rd  ut  i  1  i  i  nq  only  weld,  beads  of  126.0  kilojoules  per  inch 
(4.96  meua  joules  per  motor)  .  We 1 d i nq  of  beta  processed  plate 
was  shown  to  result  in  a  solidified  we.lc!-bead  which  qrows 
epitaxially  from  the  base  plate  with  no  heat-af fectod-zono 
visible  in  the  macrostructure.  Bend  specimens  of  the  wo  1  d  met.il/ 
base  plate  interface  for  all  three  heat  inputs  passed  a  6T-1300 
bend  test,  and  none  of  the  tensile  specimens  failed  at  the 
weld  metal/base  plate  interface.  Variations  of  heat  input 
showed  no  effect  on  either  the  compressive  yield  strength  nr 
the  Rockwell-C  hardness. 


.JOYCE ,  James  A.,  Assistant  Professor,  co-author,  "Issues  in 
Develop! nq  a  Plane  Strain  Jj -Curve  Test  Procedure,"  in 
NU  REG/C  r-  0  a  1 0  Nuclear  Rcqulatory  Commission,  Washinqton,  D .  C  .  , 
January,  1  980,  pp. 270-292. 

Currently,  a  workinq  qroup  of  ASTM  Committee  F-2A.08  is 
dove  lop i nq  a  test  procedure  for  determininq  the  plane  strain 
JT -Curve.  A  review  of  technical  issues  impactinq  this  effort 
has  been  developed  with  emphasis  on  recent  data  which  relates 
to  those  issues.  The  method  of  computation  of  Jj ,  measurement 
of  crack-cxtension  and  influences  of  slip-mode  and  specimen 
constraint  are  discussed.  The  progress  in  test  and  analysis 
procedures  for  developing  the  complete  R-curvc  is  discussed. 
Requirements  for  additional  experimentation,  particularly  in  the 
areas  of  minimum  .  requirement  and  limits  of  allowable  crack 
extension  are  identified. 
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JOYCE,  James  A.,  Assistant  Professor,  co-author,  "Computer 

Interactive  JT  Testing  of  Navy  Alloys,"  American  Society  for 
Testing  and  Materials,  STP  668,  1979. 

A  computer  interactive  unloading  compliance  single-specimen 
Jjc  test  procedure  has  been  developed.  This  procedure  utilizes 
an  on-line  minicomputer  to  analyze  digitized  load-displacement 
data  during  testing.  Unique  values  of  Jj  and  crack  length  are 
determined  from  compliance  measurement  on  short  unloadings  along 
the  load  displacement  record.  The  test  procedure  is  presented 
in  detail  and  analysis  procedures  are  discussed. 

Three  tasks  which  demonstrate  the  validity  and  utility  of 
the  computer  interactive  test  method  are  discussed.  Results  for 
sinale-specimen  and  multiple-specimen  tests  are  presented  for 
HY130,  lONi  steel,  17-4PH  steel,  Ti-7Al-2Cb-lTa ,  and  Ti-6Al-4V 
which  show  close  correspondence  between  the  two  methods.  Tests 
on  17-4PH  steel  compact  tension  specimens  with  various  thickness¬ 
es  and  crack  lengths  are  summarized  and  dimensional  effects  on 
J]C  and  the  J-'a  resistance  curve  slopes  are  discussed.  Finally, 
tests  on  KYI  30  specimens  with  various  notch  root  radii  demonstrate 
effects  of  notch  acuity  on  Jjc- 

****** 

JOYCE,  James  A.,  Assistant  Professor,  "Application  of  the  Key 
Curve  Method  to  Determining  J-R  Curves  for  A533B  Steel," 

U.S.  Nuclear  Regulatory  Commission,  NRC  FIN  No.  B7026, 

February  1980. 

This  report  describes  the  experimental  development  of  a  key 
curve  for  compact  specimens  of  A533B  steel  and  the  use  of  this 
experimental  key  curve  to  generate  the  J-Rcsistance  curve 
directly  from  the  load  displacement  records,  without  obtaining 
crack  length  estimates  from  unloading  compliance,  ultrasonics, 
electric  potential  or  other  techniques.  In  fact  two  complete 
key  curve  functions  were  developed,  the  first  using  subsized 
faticue  prccracked  specimens,  the  second  using  subsized  but 
machine-notched  specimens.  In  each  case  eight  S  T  compact  speci¬ 
mens  with  crack  lengths  from  a/W  -  0 .  B  to  0.9  were  used  to 
generate  a  series  of  digital  load  displacement  records  which 
were  assembled  in  a  computer  file  as  the  key  curve  for  geometri¬ 
cally  similar  compact  specimens  of  this  material  for  similar 
loading  conditions  if  no  crack  extension  were  to  take  place. 
Deviations  between  the  key  curve  function  and  the  load  displace¬ 
ment  record  for  a  particular  specimen  can  then  be  attributed  to 
crack  extension  and  a  calculation  for  the  amount  of  crack 
ext  <•>.:;  j  on  can  be  made .  The  key  curve  also  allows  correct  ions  to 
b>  nad<-  to  J  value's  to  account  for  e  f  feet.;;  of  this,  crack  ext  ers  ion 
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Cycle  was  expressed  in  terms  of  an  appropriate  fuel -air  ratio 
aid  heat ina  value  for  a  standard  fuel.  Indicated  parameters 
inoludinq  mean-effective  pressure,  peak  pressure,  specific  fuel 
consumption  and  thermal  efficiency  for  compatible  Otto  and  Heat 
Balanced  cycles  were  calculated  and  compared.  Performance 
parameters  for  both  cycles  were  obtained  at  ''qua  1  compression 
ratios,  fuel-air  ratios,  fuel  type,  and  onqine  run .  Results 
show  tbi.il  for  overall  stoichiometric  hen t  addition,  the  Meat 
Balanced  cycle  can  produce  creator  indicated  onqine  power,  h ioho 
indicated  thermal  efficiency,  and  lower  indicated  specific  fuel 
consum;  t  ion  than  the  correspond i nn  Otto  cycle.  Further  analysis 
i  mi  icii!  ■  that  tiie  optimum  heat  balancin';  condi  t  ions  occur  for 
const  ant  vi  •  1  umi  •  hoot,  addition  with  rich  mixture  composition 
fel  lowed  by  constant  pressure  heat  addition  with  lean  compos,  i  1  io 
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W'd  ,  (.’hid,  Professor ,  "Teoch  i  n<:  line  my  Awareness  Ivy  Computer 

Simula'  ion,  "  i’omnut  ers  an  1  ! ’.ducat  o>n  ,  an  Tr.ternat  ional  Journal 
4  (Ann  i  1  ‘>80)  ,  :;iJ-::.M. 

biier  ay  awareness  si  mu  lat.  i  ->ns  in  di  ve  loped  t.o  demon st  rate 
how  ra  •  icily  our  enemy  re:-<  -rvi  •  is  de:  deled,  how  quickly  and 
enormously  our  demand  for  ran  pr;  ;  rows ,  and  how  important  enemy 
const  T.Mt  ion  is  to  us.  Tin  •  si  n‘ent  r.  i  mi  t  ia  oorqator  i  mu  1  a  - 
t.i'a’i  wry  i  nterest.  i  tm  air'  i  ra  va  ‘  ;  •  <  *  hi  >  mahout  .  An  underst  and- 

i  ::<■  of  t.i.e  current  and  f  ut  urn  !  i :  *  a  .  r:  in  t'n  la'on  acb.  i  eved  . 
Further,  t  his  demonstrat  im.  t  a.  .-.  a  id.  nt.  s'  interest  in 

t  ho  one  ray-convi ofi®  i  on  i  del  !. 
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V.T  ,  dhiii,  Professor  ,  "An  I.daca  t  .  !’  is.  n  :  ’.a  ■  i'<  lar  •ray 

do  1  1  r  eta  r  ,  "  The  Internal  i  ■  r.  r !  A.  s  ,  •  ,  .  i 1  .  <  >  •.  -a  :  V  ;  ■  ■ ;  no  a  nd 

'I'cciiiol-ay  for  I)ev,  lopmei.t  t  i  m  dvnnosia,  Montreal  , 

•  'ana.  hi ,  May  I’S-  .10  ,  1  ‘>Hn  . 

A  ■  !  1 1  plate  so  1  ,u  em -ray  c< .  1  | ,  rtm  which  a.-.,  s  nil  as  tie 
heal  i  'xohasq  i  im  medium  is.  ties  iam-d  lit  t  •  ac's,  1  he  Ionic  conroiient  s 
of  air  1  1  ed  orr  in  passive  mode.  The  1'  4'  4 "  c>l  lect  o> 

wooden  1 1'  i  includes  ala/inq,  innulat  inn,  cel  P  ct  ef-.il  vri'er 
j-l.it  .  ,  and  fan.  Two  sheet  s  of  s.teel  candid  flat  Ida  ■•-.  car 
lined  as  collector  su  r  facts: .  The  upper  sheet  i  s  1  i  f  *’  i .  d  in  1  is 
rranti  - .  I  wo  inch,  .  ij.ove  the  lowc'i  plate.  Two  ;-ort  r  of  " 
i  /i  ,  oq.  a  ‘lie  bottom  and  one  at  the  t  ■  >  j 1 ,  .’.IP  v.v  i  i  :  ‘  ‘  1  iw 

i  ••  e  j  t  ! ,  ■  r  natural  convect  ion  <  a'  forced  draft  :  -rov  i  ■  1  1  •  the 

fin  at  t  :  i  bottom.  The  collector  plate  can  hi  ce-Vet  eii  !y  ,  i 
s.  i  n.a  1 1  t  ate  or  mult  i  -pane  of  class.  Do?;  i  an  eons  ’  tlerat  ion,  c*  r- 
‘  ■  -  tT.iii'  ••  at  i  i  anal  vs  is  of  tin  collector  are  aiveii  in.  t  >  is  joiner. 
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f.abornt  ory  experiments  include  dotermi  n  i  nq  solar  intensity  at 
different  tines,  different  seasons  and  different  weather  cond i - 
t  ions,  dot  ermi  n  i  nq  solar  enerqy  transmitted  through  glazing 
materials,  determininq  solar  enerqy  output ,  and  dotermin inq 
solar  collector  efficiency. 
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Wl’ ,  Chih,  Professor,  "Enerqy  Awareness  Demonstration  Device," 

The  International  Journal  of  Mechanical  Engineerinq  Education, 
7  '(July'  toToV,'  T27“i29T 

An  energy -awareness  demonstration  device  has  been  built  to 
demonstrate  how  rapidly  our  energy  reserve  can  be  depleted,  how 
niickly  and  enormously  our  demand  for  energy  grows,  and  how 
important  energy  conservation  is  to  us. 
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l.m,  I’r<  ifcr.sor  ,  "K  i  noma  I.  i  cs  nml  Compul  or  Oral  Si  i  es  , 
ieV.sl  >uru ,  V  i  r<;  i  ni  ,1 ,  17  January  1980. 
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!  i:  ,  Professor,  "Ki nomat  ics  aiv!  Computer  Graph  i  os , 
1  y  .f  Arkansas ,  Fayetteville,  Arkansas  ,  22  January 
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in,  Professor ,  "Kim-mat  ics  and  Computer  Graphics, 
of  Kansas,  Lawrence,  Kansas,  IK  April  1980. 
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Charles  c .  ,  Lieutenant:  Commander,  HDNP. ,  "Naval  Academy 
1'nlnnceu  F.nqine  I’aramotr  i  c  Tests ,  "  'A  s.  Naval  Academy , 
■el  is,,  Mare  I  and ,  14  Aumist.  1980. 
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1'AJLLA,  Charles  C  .  ,  I.  i  < -u  l.cnan  t.  Commander,  US  NR,  "Naval  Academy 
Heat  Balanced  lino  i  no  Parametric  Tests, "  ASMB  Chapter, 
Baltimore,  Maryland,  1!.?  April  1980. 
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LI  LI.URLA  IN ,  Joseph  B  .  ,  Jr.,  Associate-  Professor,  "experiments 
on  Vortex  Imp!  isn.-nu -nt  on  Control  Fins,"  5th  L’ .  S  . — German  Data 
i'xchanee  Agreement  Moot  i  nq  on  Viscous  and  Interaction  Flow 
Field  Fffects,  c .  S.  Nava  1  Academy ,  10-18  April  1980. 
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Associate  Professor,  "An  Innovative  Desiqn 
and  Ocean  Fnqineet  inn  St  udonts ,  "  ASI1E 
Massachuset  t:  s  . 
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JOYCJ1,  James  A.,  Assistant  Professor ,  "Issues  in  Devolopinq  a 
Plane  St-,  rain  J] -Curve  Test  Procedure  ,  "  CSN 1  Specialist 
Meet  i  nq  on  "I’iast  ic  Tear  i  nq  Inst  abi  1  i  t  y  ,  "Wash  i  nn  ton  Fnivor- 
s  i  f  y ,  FJ  .  Louis,  Missouri  ,  2r>  -  21  Sept  ember  1979. 
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JOYCE,  Janos  A.,  Assistant  Profossor,  "Cor.puter  Data  Acgu  i s,  i  t  ion 
At-:  >1  ir.it  ions  in  the  Materials  Science  Laboratory,"  87  th  Annual 
iVirfcronco  of  American  Society  for  Enq  i  neer  i  nq  Educat  ion, 
Louisiana  State  University,  Baton  Bouqe,  Louisiana,  29  -  28 
June  1970. 
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JOYCE,  James  A.,  Assistant  Professor,  "Key  Curve  Analysis  or 
0uct.il  e  Shelf  Fracture  Toughness,"  Seventh  Hater  Reactor 
Safety  Research  Information  Meetinq,  0a i thersburn ,  Maryland, 
t  November  1979. 


JOYCE,  James  A.,  Assistant  Professor,  "J  Integral  blast ic- 
Plastic  Fracture  Mechanics  Technology  in  the  c.S.  Navy," 
at  the  Third  International  Conference  on  Mechanical  Behavior 
of  Materials,  Cambridge,  Lngland,  20-24  August  1979. 
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JOYCE,  James  A.,  Assistant  Professor,  "The  Direct  evaluation 
of  J  Resistance  Curves  froml.oad  Displacement  Records," 

12th  National  Symposium  on  Fracture,  ASTM,  Washington  Univer¬ 
sity,  St.  Louis,  Missouri,  June  1979. 
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Joyce,  James  A.,  Assistant  Professor,  "Effects  of  Specimen 
Oeometry  on  the  Jj-R  Curve  for  ASTM  A533B  Steel,"  12th 
National  Symposium  on  Fracture,  ASTM,  Washington  University, 
St.  Louis,  June  1979. 
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READ ,  Kenneth  !' .  ,  Assistant.  Professor,  DOE  Program  Manager 
Summary  Pr<  ruu  ml  i  on  During  (.Ik-  National  OTEC  Integration 
inn,  29  January  1  979  . 
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FLAP,  IV-nnoth  !’.,  Assistant  Professor,  "OTEC  Power  Systems 
Development  Status  Report , "  Technical  Congress  for  the 
Invest  i  ;ut  i  or.  and  Conservat  ioti  of  Energy  Resources,  San  Juan, 
Puerto  Pico,  7-9  November  1979. 
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■’ .  ,  Assistant  Professor,  "Power  System  Dcvolon- 
Overview,"  7th  Ocean  Enerqy  Conference, 

T.  C. ,  3  June  1980 . 
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Research  in  the  Naval  Systems  Drift  i  noer- 
i  nn  Department  plays  a  vital  rol  <>  in  the 
profess  1 oiw  1  enrichment  of  both  midship¬ 
men  and  faculty.  Durinq  Academic  Year 
]  fi7'i- !  uro  ,  faculty  members  and  midsliip- 
” ■  ■  •  i part  iripated  in  numerous  and  varied 
;  rea  cts  in  the  fields  of  marine  enqin- 
eer  i  ,  orc.in  en<i  i  neer  i  nq  ,  and  naval 
a  re1 ,  i  i  *  cturc. 
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ship  damatit  stability,  wave  forces  and 
,  w,  i  vl-tik  •  ray  -  <-<  si  ve  r  s.  ion  t  u  rhino  studies, 
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it  royer  model,  md  ship-motion 


Su:  yert  for  'Search  was  found  in  many  sources ,  from  depart- 
:d  a  1  on  tat  i  r.  a  funds  to  contracts  and  arants  from  such  diverse 
sasimt  i  oris  is,  tin  'lava!  Academy  Research  Council,  the  Naval 
i  Cystoms  Ci  a'T'iand ,  tin  Naval  Civil  Lima  neer  i  nq  Laboratory ,  the 
C.  Coast  tiard,  tin  David  W.  'lay lor  Naval  Ship  Research  and 
!  oyt,>  nt  Ct  nt'-r,  t  he  Off  i  c>  •  >d  Naval  Research  ,  and  the  l' .  S  . 


'oast  1 1  Pneist  '  ri:i<:  Research  '’enter. 


iv  si  ire|,  j  •  1 1. 1  des.  i  on  :  roj.  .els,  is  i  ri  t!ie  past  ,  have  c<mt  i  nued 
'  O  display  tin  •  er  i  a  i  t,,i  lit',  md  variety  t  y;  ical  of  t  he  Naval 
N/s'iT's',  line  i  tii  a  riiifi  Depart  rent  faculty  and  unde  rq  rudua  t  e  pu  icr.s. 
i  :u  depart  meat  will  cont  i  nue  to  purs, He  an  aqqress  i  ve  comni  tnuMit 
for  r  •  search  for  the  nicish  i  pmen  and  faculty  that  provides  t  he 
■a  'did  scholarly  act  ivity  t  n  maintain  an  out  stand  inq  underqrad- 
a,  i  ta  ■  proa  r  .  m  .  Nany  of  tin  faculty  member.}*  of  the  Department  a  re 
, sternal  ionallv  h  nnwn  for  rmit  r ibu!  inns  in  their  respect  i ve 
1  i'-lds  . 
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DlA-l’hOOR  DYNAM  1  CD 

archer:  Assoriato  Professor  Thomas  11.  Dawson 

D;  oncer:  Office  of  Naval  Research 

Tin  oh  loot  i  vo  of  tli’s  research  is  to  determine  the  deqree  to 
wi:  i oh  an  elastic  model  can  describe  sea-floor  response  to  over¬ 
head  water  sur  face'  waves.  The  work  is  continuing  under  ONR 
c:  e-users!',  i  p  and  involves  col  liberation  with  personnel  of  the 
Coastal  studies  Institute-  of  bouisiann  State  bp.iversity. 

*  *  A  *  *  * 
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i :a- i ' i ,oo it  t'.it i ni:i:r  i no.  and  Acorr-Tir  paramktkrs 

Researcher :  Commander  Ronald  A.  Rrchul,  DSN 

i  -  s  e-  r . :  -  r  :  of  f  j  c<  -if  Naval  Research 

Tin'  :  reposi  d  research  i  nvol  ves  analytical  and  ex; -e  r  i  r>er .  f  -i  1 

s'udies  us.inc  an  elect)  i  c.i  1  res  i  st  i  vi  ty  measuring  technique  t  < . 

:•  t  ermine  a  const  j  ,*  and  <  -no  i  neer  i  n«j  properties  of  marine  sed  i  - 

:•  •  riectrical  resist  ivity,  a  const  i  c  ,  and  shear- res  i  st  at;e*  • 

"-  irsn  -rients  will  lie  n  it!<  •  on  sed  iment  samples  in  »  !;e  laboratory 
c.i  r  cner  ic  il  c.t  ud  i  es  will  be  made  in  order  to  sail',  a  better' 
c  e*  and  ;  ns  of  *  >.,•  mechanic:;  involved  and  to  devein;  in  situ 
i  v  ;  t  y  devices  to  bet  ter  predict  sed  i  men  I  and  acoustic 
:  '  a  e  r  t  ;  •  :  of  ir  i  :n-  sed  i  na  •  r :  *  . 1  . 


*  A-  *  ★  *  ■A 

TRANSPORT  "ir.Anl  ‘RIND  DI'.VICKD,  A  STAT1  i-OP-THb-ART 


;•  e;:,  -a  r  ci  n  -  r  :  Assistant  I'n  >t  essor  Ronald  0.  Oularte 

Do-  ii  ;or:  r  .  S.  Army  (’oast  a  1  Una  i  neer inq  Research  Center 

Dor  vi  >  r  i  f  i  era  f  ion  and  subsequent  improvement  of  predictive 
sed  irient.-t  ran:-; port  models,  actual  measurements  of  sediment 
loads  a  r-  •  hinhlv  desirable.  With  continually  channinn  onviron- 
.  t  i !  boundary  cond  i  t  ions,  the  maqni  tudo,  direction,  and  size- 
dist  ribui  ion  of  the  materi-il  l  ransported  is  continually  chanqinu. 
Th<  prediction  of  su  d  iment  t  r.msoort  in  the  nearshore  area  will 
re,.;u  i  re  the  det.erniinat  ion  of  the  net  amounts  and  predominant 
directions  of  material  transported  past  selected  points. 
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The  ob  joct i ve  of  this  work  was  to  determine  what  methods  of 
measuri  nq  sediment  are  available  or  are  lac  i  nq  developed,  with 
particular  emphasis  on  those  systems  capable  of  measuri  nq  the; 
mncinitude  and  direction  of  material  transported  (suspended  and 
bedload)  in  the  nearshore  environment  seaward  of  the  breaker 
zone.  The  approach  was  first  to  search  the  literature  to  deter¬ 
mine  who  was  involved  in  the  measurement  of  sediment  transport. 
Those  so  identified  were  then  sent  questionnaires  pertaining  to 
their  equipment.  Additionally,  those  individuals  whose  systems 
appeared  particularly  attractive  were  contacted  by  phone  for 
further  information. 

The  advantages  and  disadvantages  of  those  approaches,  which 
included  acoustic,  optical,  nuclear,  and  electrical  techniques, 
which  were  believed  suitable  for  possible  further  development, 
are  discussed  in  some  detail  in  the  text.  The  results  of  the 
literature  search,  questionnaires  and  personal  communication  are 
presented  in  tabular  form  for  those  49  approaches  that  were 
thought  to  be  potentially  useful  in  measuring  sediment  transport. 
The  summary  includes  12  acoustic,  20  optical,  6  nuclear  and 
2  electrical  indirect  approaches  in  addition  to  9  direct 
techniques  for  measurinq  sediment  transport. 

****** 

FEASIBILITY  STUDY  OF  AN  OIL  SPILL  RECOVERY  SEPARATOR 

Researcher:  Assistant  Professor  William  B.  Huckenpoehler 

Sponsor:  David  W.  Taylor  Naval  Ship  Research  and  Development 

Center,  Annapolis  Laboratory,  and  U.  S.  Coast  Guard 

The  purpose  of  the  study  is  to  determine  the  technical, 
economic,  and  operational  feasibility  of  an  oil/water  separator 
system  to  reduce  the  concentration  of  water  in  recovered  oil 
at  oil-spill  sites.  The  separator  must  operate  within  certain 
constraints  and  must  also  interface  with  existing  U.S.C.O. 
equipment.  The  study  is  structured  to  evaluate  oil/water 
separation  techniques/systems  using  a  constraint  matrix. 

A  1 iterature  search  was  conducted  to  accumulate  data  and 
various  manufacturers  were  contacted  and  consulted.  All  data 
collected  was  evaluated  against  the  constraint  matrix  and 
recommendations  wore  presented  dealing  with  various  systems 
which  wore  deemed  to  bo  feasible  under  certain  conditions.  Tho 
project  is  about  80?.  complete  ant)  awaits  action  by  the  Coast 
Guard  on  recommendations. 
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SHIT  MOOR  INC,  DYNAMIC  ANALYSTS 

Researchers :  Professor  Michael  K.  McCormick,  Professor 

Ramcswar  Bhat tacharyya  ,  and  Ass  i  slant,  Prof <T.sor 
Sander  M.  Calisal 

Sponsor:  Naval  Civil  Enqineorinq  Laboratory 

A  computer  program  is  developed  at  the  U.  S.  Naval  Academy 
for  the  Naval  Civil  l'.ncpi  neer  i  mi  Laboratory  to  estimate  t  he  size 
of  moor  i  mis  for  ships,  at  different  conf  iourat  ions .  A  static  and 
dynamic  load  and  motion  analysis  is  done  In  the  spectral  sense. 
Linearized  theories  are  used.  The  program  was  tested  for  known 
ships  so  far  and  additional  applications  planned  for  new  ship 
uoomet  r ies .  The  assumptions  used  were  presented  at  C.E.L.  at 
the  Ship  Moor inq  Dynamics  Symposium  in  January  1980. 

****** 

CAS,  AC  ARRANGEMENT  SUBSYSTEM  INTERFACES 
Researcher:  Assistant  Professor  Bruce  C.  Nehrlinq 

Sponsor:  Naval  Ship  Enqineorinq  Center 

The  complexity  and  interdisciplinary  nature  of  naval  ship 
desinn  mandates  that  the  enqineers  involved  in  this  process  be 
fully  aware  of  what  has  and  is  being  done  in  terms  of  desinn 
decisions.  In  this  context,  it  is  sufficient  to  say  that  the 
efficient  and  reliable  communication  of  technical  decisions  and 
information  is  critical  to  a  successful  design  effort.  This 
communication  link  can  be  highly  strengthened  by  the  judicious 
application  of  computer  technoloay. 

This  report  addresses  how  one  group  of  engineers,  namely 
those  involved  in  ship  compartmontation  and  arrangements,  can 
benefit  by  using  computer  interfaces  to  communicate  technical 
data  to  other  engineering  groups  engaged  in  pre-contract  desiqn. 

Methods  for  storing  and  passing  technical  information  between 
arrangement ,  hull,  combat  systems,  and  machinery  specialists  arc' 
discuss, ed.  The  type  of  information  required  to  be  transmitted 
during  pre-contract  desiqn  is  also  analyzed. 

****** 
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ANA  LYF  I  r,  OP  DYNAMIC  RKSTONSK  OF  SSN-688  CLASS  SUBMAiUNF 

Rosearchor:  Associate  Professor  Martin  F .  Nelson 

Sponsor:  David  K.  Taylor  Naval  Ship  Research  &  Development 

Center,  Annapolis  Laboratory 

This  report  describes  a  dynamic  model  of  the  propulsion  plant 
of  an  SSN-(i38  Class  submarine.  The  model  simulates  the  trans¬ 
ient  response  of  the  primary  and  secondary  systems  of  the  SSN-688 
power  plant  to  the  opening  and  closing  of  the  throttle  to  the 
propulsion  turbine. 

The  model  has  been  constructed  by  represent ing  the  perform¬ 
ance  of  critical  components  in  the  primary  and  secondary  systems 
through  unsteady-state  heat  and  mass-transfer  differential 
equations.  The  resulting  system  of  equations  has  been  solved  by 
the'  use  of  a  computer  code,  developed  using  well-known  numerical 
techniques  and  SSN-688  design  information.  The  details  of  the 
computer  code  are  described  in  the  report. 

****** 


large;  amplitude,  ship  motions 

Researcher:  Research  Professor  Nils  Salvcson 

Sponsor:  Naval  Sea  Systems  Command 

The  existing  computat:  iona  1  met  hods  for  predicting  the  son- 
keep  inq  |  erf ormanoe  characteristics  of  naval  ships  are  all  based 
or:  1 i near  mathematical  models.  For  severe  sea  conditions,  those 
linearized  approaches  are  inadequate  for  ana  1 y  z i no  most  of  the 
important  naval  ship  seakeeping  problems.  A  new  time-domain 
simulation  method  is  be  i  ng  developed  for  predict  i  no  the  lamp 
nonlinear  responses  of  naval  ships,  in  severe  sea  cond  i  t  ions . 

A  new  mnl inear  theory  has  been  formulated  and  a  computer  program 
baser]  on  this  theory  is  being  developed.  Results  obtained  by 
f  h  i  s  i.<  w  computer  code  will  be  compared  with  experiment  a  1  results 
obtained  in  the  Naval  Academy  towing  tank. 
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WAVE  FORCE  AND  RESPONSE  OF  OFFSHORE  STRUCTURES 
Researcher:  M  idshi  pman  1/C  Marc  H.  Rolfos 

Advisor:  Associate  Professor  Thomas  H.  Dawson 

fj  or.sor:  Trident  Scholar  Proaram 

Wave  forces  and  response  of  offshore  structures  were 
examined  experimental  1 y  by  subject i nq  an  18-foot-tall  test- 
structure  to  vow  act  ion  in  the  Naval  Academy's  330-foot  Tow  i  nq 
'lank.  Hot  !i  re.m  1  ,;r  and  nm'on  waves  of  up  to  2.5  feet  in  hciqht 
uti  used  t.e  simulate  representative  design  sca-s fates,  which, 
for  a  sea  1 e- ruot <v  of  2  4,  correspond  to  waves  up  to  CO  feet 
s  t  r i k i n  g  a  4  3  0  ■  f no t  s *  ructu re . 

Computer  models  were  developed  for  comparison  of  measure¬ 
ments  with  presently  accei-t  >-d  engineering  methods  for  calculating 
the  forces  and  structural  responses. 

Major  accomplishments  from  the  research  an*  *  he  f  o 1 ] nw i nq : 

(1)  For  the  first  time,  a  reasonably  realist  ir  urean 
structure  has  been  tested  in  a  controlled  1  ubor.it  <->ry  env  i  ronnent 
and  measurements  compared  with  predict  ion:  f  ror  t  r.  s*.  r.t  1  y 
accepted  methods  of  engineer i nn  analysis. 

(2)  For  regular  (design-tyre)  waver. ,  a  r>  lit  i  v.  1  v  wide 

rar.ee  of  hydrodynamic  coefficients  are  1 1 1  «>w<  •<  :  r.  cut  r.  c.t 

eno  i  neer  i  nq  practice.  For  the  most  part,  this  t  e  •<  •  shown  to 
be  conservative.  The  theory  and  mensurenu  nt  r.  1 1  <  o;  <•;:  up  tin 
possibility  of  further  ref  incir.ont  of  the  coef  f  inrn'  select  ion, 
based  on  wave  characteristics. 

(3)  For  irregular  waves ,  the  currently  acevj  ted,  method  of 
linearizing  the  governing  equations  for  purposes  of  analysis  was 
found  reasonable.  This  us  the  first  time  that  such,  a  chock  was 
made  on  the  theory  using  a  structural  model  that,  allowed  realis¬ 
tic  l  -presentation  of  both  dran-  and  inert ia- force  contributions. 

(4)  For  the  structural  response,  it  was  shown  that  the 
standard  assumption  of  rigid  structural  joints  is  overly  restric¬ 
tive  and  that  more-  work  is  needed  on  the  analytical  description 
of  the  joints. 


****** 
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USER'S  GUIDE  FOR  THE  INTERACTIVE  COMPUTING  SYSTEM  NAVARCU 
Researcher:  Assistant  Professor  Bruce  C.  Nehrling 

NAVARCU  is  an  interactive  computing  system  intended  for 
students  studyinq  naval  architecture  and  marine  enn i neer i nq .  It 
consists  of  three  parts,  a  desiqn  executive  (DEX) ,  a  set  or  data¬ 
base  manaqement  routines,  and  a  library  of  computational  programs 
known  as  "modules".  The  desiqn  executive  provokes  decisions,  by 
requiring  the  user  to  select  commands  from  a  list  of  options 
known  as  a  "menu".  DEX  also  provides  the  user  with  a  format - 
free  input  environment.  If  the  user  enters  illegal  inpu*  ,  DE.X 
will  interrupt  the  user  with  an  appropriate  error  message  and 
recover  procedure.  In  addition,  DEX  provides  easy  access  to 
sources  of  auxiliary  information  (EXPLAIN  files)  as  well  as 
editorial  support  for  the  database. 

The  database  manaqement  routines  provide  for  the  transfer  of 
data  between  system  modules  and  the  database.  The  information 
contained  in  the  database  represents  computed  results  and/or 
input  for  subsequent  modules.  This  information  was  developed 
and  stored  either  directly  by  the  user  or  indirectly  be  means  of 
a  previous  module. 

The  third  part  of  the  NAVARCU  system  is  a  library  of  computa¬ 
tional  modules.  All  modules  of  the  system  library  are  written 
to  standards  specified  by  the  system  developers.  In  this  way. 
each  module  confronts  the  user  in  a  consistent  manner.  There¬ 
fore,  the  user  will  be  able  to  gain  progressive  and  meaningful 
experience  as  he  or  she  works  with  the  system. 


MODULE  P  ROC  RAMMER  *  S  GUIDE  TO  THE  INTERACTIVE  COMPETING  SYSTEM 
NAVARCU 

Researcher:  Assistant  Professor  Bi  jco  C.  Nehrling 

NAVARCU  is  an  interactive  computing  system  for  students 
studying  naval  architecture  and  marine  enqi neer ing .  It  consists 
of  a  desiqn  executive  (DEX) ,  a  set  of  database  management  routines 
and  a  number  of  computational  programs  known  as  "modules". 

This  manual  is  intended  to  provide  guidance  to  programmers 
preparinq  modules  for  the  NAVARCU  system.  Programmers  are 
required  to  adhere  to  the  methods  and  styles  postulated  in  this 
manual  . 


71 


:  n  ' 


r  it .  i  r  t  n  i  f  i‘ m *  M  iii  i  •  v; 

• '  I  •  ;  r  <  1 1  innii  t  wh  i  1  <  -til 

Or  St  1  US'  •!  :  ■ .  II  !  ‘  i  i : ; . uni*  I 

i  “'.us.  i  prior  work  i  i •« j  know  1  •  ■■!<:*■ 
i'  4  i  1  •  l  >'ii  arm  i  'mi .  A  no'.'  |  ot  ’I.''.' 
n  f  ; i*  iy  l  in ;  <  • i  ; - 1  i  r ;■ :  ;:u  n :  ■  1 1  •  ■ .  is  >, 
i  •  111'*  ■  '  i  :  1 .  ■  ■  r  of  t  !;, 

****** 


•'I V.'AT  l ;  It  I.'T'F]  VT5-  0\'  A  JIKAV  I ' 
i  !'i'k'  ■  r :  ■■ :  Prof*  t.w  *  r  Mich  i ,  ;  ! ' .  ” 


"■  !l<  i  IM  ,  Vi'l't  ical  ,  ci  1'i'ul  it  '  i 
-  '  '  >"*  tow  i  n«i  t  .'ink  f-o  <lt*t  or:-  i  >:■  *  ■ . .  .  ■; 
•  ’  <  rut.  ii ,  ami  wail  posit  ion  on  tv-  i.r:: 
■■  IS  found  that  iot.il  <•  he  jjium:  in:  ir..;  i* 
i*  -s  :  or  cor  La  i  it  conibmat  i  ■  >i;  u  *p  1  is 
i  r'un  v.i  1  lies  moan  that  more*  t  h  in  Vir 
'•  filar  ho  c:o  n  vo  r  tod  into  nochai:  i  -  i  ! 


t.  ho< 1  r<  ■  t  i  ra  1  limit 


w,  i  t  .  •  i  . 


i  n 


I 


I 


I 

1 


St  AAYn  lYl/TvSf  PRY  U  i'  I  S 


U  I'A/  S’ PS  7 1  '.IS  7  VCTVf  7 177.V  ■  PI  /'APT  "7  NT 


i  :r !  ■  i  x'T'.t  nr  ;,ono  i  Tip  i  wai,  c.YPAon/s  on  .ship  motions  in  in : 

i!  ■•’i  r :  :  Mid.-hiprii  I/O  Viol:  u-1  Ales  and  Joseph  MeOpt  I  i  am 
■a  :  'la4'  ;  r.  dN-.-.sor  I'Aunf  II.  Com  i  ton 


■  ■  .  t  .... 


la!  i::a  1  ys  i  s  of  t  he  effects  of  la: 
e  -r  t  i  r  1 1  plana  mot  i  ons  of 
i  t  ud  i  na  1  qy  rad  i  is  v.'ns 
■  ■>!:  a  S'  rmclel  o  f  IT  SCO  Cut ‘.a 


t  u  - 


]■  ■  1  v.4.  i .  ’  rtm  i 4  4  a  !  ■  ■  i  i  : ■■art.'1  . 

!  !  T  1 : :>  :  i  1  it  !:•  .■!  IS. 


idal  t  r-  this  id  I  a  :  d  v.4<  an  ■  ‘  !a  a:  aora  a  r  ■  a: 
■  !'?*<•  liot  i  <•  :i:d  for  t  ho  1  ■  •  ]  ]  ] 

V:  -  1  7  d  in  i  *  al  cop:-ui  er  pro- tram . 

****** 


■rr’TATi’ 


i : :  1  1 

'  f  ci  .  .'..ill:': 


.  ’ii’. 


1  . 


•  ■  *  •  i  i  : 

I  .i  !  i: 
i .  *  i ■-  * : 


>ru  t  ;v".\  v  1  s: !  l  : 
v  {  v.v’ r t  ■  : 

■  irc-nwy.t  . 


.  i  or-:n:  u 4  <  r  f  rc 
•  for  .  1  i  !  f< «  n 


*  r:  »f 


*****  * 

ANA  CYC  IS  A  AN  a  I  Cl;  C-  > '  !  !  M3  Sill  AN 

■ '! :  i  r  !  I  v;  I  an  It 
r  I i 4 id i  a'  .  C  i  1  i  an  1 


;  an::  a  a:  i 


a  ■  ■  4  .  i : . 


; :  I  :  !<  ■  ; '  1  a  j  a  I  'I  -  Id  I  1  Ip'll  1 1  I  !  1  ;  ■  C  1  s  t  h  it  a  Jl'.Vi  a:  t  : 

-  :  i  ;  : !  C  -  •  ■  i  :  ■  d  s ■  1  1  ■ :  ■  !  1  <  ■■  •  *  .  ■  an  i  an  -  rat  •  i  foil  1  '  a  ■ 

4 !  .  .A  4  4  ■  a  t  i  ■  c  inn  I  in  ■  :!u  1  !  v.  i  4  'a  ■ 4  ai\s  td  i  or. a  1  r  i  a  a  i  na  ,  t  a. 

a  v.  i.t  h  a  a  via:  "  >  inn  inn  md  t  •  i  <  -  r  ■.-suits  el 


rat  in;;  - 1  a  •  a  a- 1:  ur<  . 


****** 


\il  <1  AKc'fi  CCllRSl  I’RCJICTS  NAVAL  SVSTf  MR  IN-INI  [',UN<,  VL  TART ‘.l  NT 


INVESTIGATION  OF  THE  BEHAVIOR  OF  A  SUBMERGE  FALL  CONI-:  DEVICE 
HfSiM  rchor :  Midshipman  1/C  Robert  Honncqan 
Adviser :  Assistant  Professor  Ronald  C.  Gularte 

A  specially  designed  fall  cone  device  has  been  tested 
submerqed  on  kaolinite  with  varyinq  water  contents.  Calibration 
curves  have  been  obtained  and  will  allow  use  of  the  device  in 
the  field.  The  results  were  compared  with  those  obtained  in  air 
and  buoyancy  and  added  mass  effects  appear  to  be  unimportant. 

****** 


LENS  FOCUSING  OF  OCEAN  WAVES 

Researcher:  Midshipman  1/C  Robert  Kastner 

Adviser:  Professor  Michael  E.  McCormick 

An  experimental  study  of  the  focusing  of  water  waves  by  a 
submerged  lens-shaped  structure  was  conducted  in  the  Coastal 
Engineering  Tank.  Results  of  the  study  show  that  a  circular  arc 
ler.s  will  augment  the  wave  height  at  a  focal  point  up  to  1.7 
times.  The  augmentation  depends  on  the  wavelength,  depth,  and 
height  of  the  lens.  For  a  clearance  above  the  lens  of  251.  of 
the  wavelength,  significant  wave  energy  is  transmitted  with 
minor  reflection.  Thus  this  would  be  the  design  criterion  in 
wave  energy  conversion. 


THE  USE  OF  IJSNA  WASTE  TO  SUPPLY  ENERGY  TO  THE  ACADEMY  BOILER 

Researchers:  Midshipmen  1/C  Mol  Meinhardt,  John  Link,  Alex 

Sciiawn,  and  Tracy  Fisher 

Advi  ru.  r :  Assistant.  Professor  Clyde  C.  Richard 

Th<  ■  c .  S.  Naval  Academy  produce-:;  tons  per  year  of  solid 
i ;  -  *  e  i  .;h  is  present  1  y  tracked  to  local  landfill  areas.  The 

he  1 1  content  o i  tiiich  waste  is  approximately  fiOOD  BTU/1  bm  and  i  f 
t  -  ••.•(•red  mu]ri  add  u  :;i/eable  amount  of  energy  to  the  Academy’s 
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A  pro  ioet.  was  undertaken  to  study  the  feasibility  of  utiliz¬ 
in'-,  a  fluidized  bed  combustor  to  burn  this  waste  and  produce 
steam  at  the  Academy .  This  project  was  carried  into  the  second 
semester  as  an  I.N-4G0  dr  sign  project. 


UNDERWATER  NUCLKAR  POWER  PLANT:  ANALYSIS  OF  A  CONCEPT 
Researcher :  Midshipmen  1  /C  Kevin  C.  Mulloy 

Adviser:  Associate  Professor  Martin  E.  Nelson 

As  the  cnerqy  needs  of  the  United  States  become  more 
critical,  and  the  continued  supply  of  foreign  sources  becomes 
more  uncertain,  American  is  forced  to  look  inward  for  solutions 
to  her  oneroy  crises.  During  this  period,  substantial  hope  lies 
w  i  t:  h  nuclear  power. 

In  the  realm  of  nuclear  power,  greater  restrictions  and 
demands  upon  safety  and  sizing  make  it  no  longer  prudent  to 
rely  solely  on  established  ideas  and  concepts.  The  needs  of  the 
future  demand  an  evaluation  of  new  and  different  concepts  and 
proposals  for  nuclear  power  plants.  An  underwater  nuclear  power 
i.dur.L  is  one*  such  proposal. 

This  presentation  will  describe  the  underwater  plant  concept 
as  follows:  first,  the  concept  will  be  discussed  and  explained. 
Thor,  the  advantages  and  disadvantages  will  be  presented. 

Thirdly,  the  engineering  considerations  associated  with  making 
such  a  plant,  a  rea  lit','  will  be  discussed.  Finally,  the  al  ter¬ 
mite  uses  of  this  energy  proposal  will  bo  presented . 
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RHATTACHARYYA ,  Ramcswar,  "Ship  Moorinq  Dynamics,"  Ship  Mooring 
Dynamics  Symposium  Proceedings,  California,  1980. 

The  usefulness  of  the  strip  theory  approach,  expecially  for 
longitudinal  motions  and  associated  predictions,  has  surpassed 
the  imagination  of  many  theorists  and  engineers.  Predictions  for 
the  transverse  motions  and  the  associated  predictions,  however, 
are  not  as  good  because  of  the  difficulty  in  determining  the 
motion  coof f icients  of  the  lateral  motions. 

The  present  paper  enumerates  the  inherent  assumptions  in  the 
present  theory  and  attempts  to  establish  how  far  the  transverse 
motions  can  be  estimated,  if  not  improved,  by  determining  the 
coefficients  more  accurately  after  incorporating  the  appendage  as 
well  as  hull  circulation  effects. 

****** 


CALISAL,  Sander  M.,  Assistant  Professor,  "Wave  Resistance 

Computation  by  Numerical  Far  Field  Wave  Survey  Data,"  DTNSRDC 
Report,  1980.' 

Experimental  wave  survey  methods  give  a  wave  spectrum  which 
provides  an  insight  into  the  calculations  of  wave  resistance. 

As  the  experimental  wave  spectrum  is  relatively  easy  to  obtain, 
a  numerical  wavc-survev  method  appears  to  offer  a  better  compari¬ 
son  of  experimental  and  numerical  calculations .  The  present 
program  can  be  extended  to  a  h i nher-order  study. 


****** 

CALISAL,  Sander  M.,  Assistant  Professor,  "An  Attempt  to  Detect 
the  Importance  of  Tu  iulent  Boundary  Layer  in  Ship  Wave 
Resistance,"  U.  S.  Naval  Academy  Report  EW-4-79,  June  1979. 

The  Reynolds  number  of  a  ship  model  is  increased  artificially 
by  using  a  flat  plate  leading  the  model.  The  turbulence  level  of 
the  flat  plate  boundary  layer  is  also  altered.  A  decrease  in  the 
calculated  wave  resistance  and  measured  residual  resistance  is 
observed  within  the  Froude  number  range  2*<Fr"*4.  The  results 
indicate  a  viscous  wave  interaction  which  can  be  formulated  in 
terms  of  the  v i sco-c 1  as t i c  properties  of  turbulent  flow.  A 
possible  formulation  using  this  procedure  is  also  indicated. 

****** 
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CAL  I  SAL,  Sander  M.  ,  Assistant  Professor,  "Some  P.y : -<■  i  i  ru -n  t  a  1 

Results  with  Ship  Model  Acceleration  Wave:; , "  C .  S.  Mava 1  Academy 
Report  EV.'- 4-80,  February  1980. 

The  wave  resistance  of  a  ship  movinu  at  a  constant  speed  can 
be  calculated  using  information  obtained  from  its  wave  f  attorn. 

One  of  the  basic  assumptions  in  wave  survey  methods  is  the 
existence  of  a  time- independent  model  speed . 

In  towina  tanks  initial  acceleration  is  unavoidable. 

Wehausen  (1964)  showed  that  the  effect  of  initial  acceleration 
on  wave  resistance  has  a  dccayinq  and  oscillatinq  character. 
Calisal  (1977)  nave  the  qencral  form  of  the  initial  acceleration 
potential  and  showed  the  existence  of  a  two-dimensional  wave  of 
the  form: 

■'T  =  sin  (h  kQ  (x-cT )  +  :  (t)  )  +  0(cT)-^. 

To  study  the  validity  of  the  theoretical  results  some  experi¬ 
ments  were  performed.  The  variation  of  the  measured  spectra  and 
the  frequencies  v/ithin  the  recorded  total  resistance  pitching 
moment  are  of  interest.  Results  indicate  that  models  should 
travel  a  distance  proportional  to  the  square  of  the  Froude  number 
before  wave-data  collection  can  be  begun,  that  the  predicted 
encounter  frequency  exists  in  the  recorded  total  resistance  and 
pitching  moment  signals,  and  that  special  effort  is  required  to 
avoid  initial  acceleration  waves  due  to  wall  effects. 


DAWSON,  Thomas  H.,  Associate  Professor,  Co-author,  "Determination 
of  Elastic  Shear  Modulus  of  Marine  Sediments  from  Wave  Theory 
and  Field  Measurements,"  Offshore  Technology  Conference 
Proceedings,  Houston,  1980. 

A  method  is  described  for  determining  the  elastic  shear 
modulus  of  marine  sediments  from  field  measurements  of  wave- 
induced  bottom  acceleration  and  water  pressure.  The  procedure 
relies  on  results  from  a  wave  theory  that  assumes  a  linearly- 
elastic  sea-floor  response.  The  method  is  thus  limited  to  wave- 
induced  pressures  which  are  sufficiently  small  to  allow  this 
simple  idealization.  Specific  application  is  made  to  field  data 
taken  in  the  Mississippi  Delta  region  during  winter  storm  iondi- 
tions  where  wave  heights  ranging  up  to  about  6  feet  were  observed, 
corresponding  to  wave-induced  bottom  pressures  ranging  up  to 
about  40  1 b/ f t ^ .  Results  show  that  the  assumption  of  a  1  inear- 
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ERClil'I. ,  Ronald  A.,  Commander,  USN,  "Innovative  Desinn  for  Marine' 
and  Ocean  Engineering  Senior  Student;?,"  AS  EE  Annual  Conference, 
Amherst,  Massachusetts,  June  1980. 

A  A  A  A  A  A 

r.RCIH'I,,  Ronald  A.,  Commander,  ESN,  "Navy’s  Underwater  Tower 
Inspection,"  Marine  Technolouy  Exposition  and  International 
Conference',  New  Orleans,  l.nuisiana,  10-12  October  1979. 

A  A  A  A  A  A 

GCUARTi: ,  Ronald  C.  ,  Assistant.  Professor,  co-author,  "Scourino  of 
Cohesive  Material  as  a  Rate  Process,"  ASCII  Civil  Enqi  neeri  nq 
in  the  Ocean  IV,  San  Francisco,  California,  10-12  September  1979. 

★  *  *  *  A  A 

GULARTE ,  Ronald  C. ,  Assistant  Professor,  co-author,  "Rhcoloqical 
Methods  for  Predicting  Cohesive  Erosion, "  Marine  Technology 
Exposition  &  International  Conference,  New  Orleans,  10-12 
October  1979. 
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.JOHNSON ,  Bruce,  Professor,  Karel  MONTOR,  Associate  Professor 
(Applied  Science),  and  Douglas  L.  AFDAHL  (Computer  Center), 
"instrumentation  for  Brain  Wave  Signal  Processing,"  5th 
International  Conference  on  Medical  &  Biological  Engineering, 
Jerusalem,  Israel,  20  August  1979. 
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Nllliid, !  NO ,  Bruce  C .  ,  Assistant  Professor,  "Measuring  the  Impact 
of  Alternative  Ship  Arrangements,"  NAVSEA  Workshop  on  General 
Arrangement  Evaluation  Criteria,  Washington,  D.C.,  22-23 
January  1980. 
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RICHARD,  C 1 yde  c . ,  Assistant  Professor ,  co-author ,  "The  Design 
and  Analysis  of  a  Vert i cal  Axis  Ocean  Current  Power  Plant," 

I  t;t  crr.iit  ional  Conference  on  A]  t  ornate  Energy  Sources,  Miami, 
i  lor  id. i,  beeoiTiber  1979. 
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RICHARD,  Clyde  C .  ,  Assistant  Professor,  Richard  A.  II1RSCH, 
Assiviato  Professor  (Mechanical  linn  i  neer  i  nq  )  and  Ronald  A. 
KRCIil'L,  Conmander ,  ESN,  "Innovative'  Desiqn  for  Marine  and  Ocean 
i  no  i  r.eer  i  nq  Senior  Students,"  A  SEE  Conference,  Amherst,  Massu- 
ehusetts,  duly  1980. 
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RICHARD,  Clyde  C.,  Assistant  Professor, and  Richard  I.  LATHAM, 
Associate  Professor,  "The  Classroom  Design  of  a  COCAS  Plant 
by  Naval  Systems  Engineering  Students,"  Annual  International 
Cas  Turbine  Conference,  New  Orleans,  March  1980. 
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RICHARD,  Clyde  C . ,  Assistant  Professor  and  Bruce  Ii.  RANKIN, 
Professor,  "A  One  Semester  Desiqn  Course  for  Marino  and  Ocean 
Lna i neer i nq  Students,"  ASME  Winter  Annual  Meeting,  New  York 
Citv,  December  1979. 


WEAPONS  AND  SYSTEMS  ENGINEERING  DEPARTMENT 


Pii’SuWSi'i  Cliai  Ci’S  T.  OCscn,  Cha  i.imm; 


The  Weapons  and  Systems  Enq inoori nq 
Department  provides  and  maintains  an 
environment  in  which  research  activities 
contributing  to  the  professional  growth 
of  the  faculty  and  oustandinq  midshipmen 
flourish.  Such  research,  in  addition  to 
keeping  both  faculty  and  midshipmen 
abreast  of  today's  rapidly  advancing 
technology,  ultimately  improves  the 
academic  environment  by  providing  exam¬ 
ples  of,  and  solutions  to,  existinq 
problems.  Where  research  is  based  on 
problems  posed  by  the  U.  S.  Navy,  the 
association  causes  the  academic  environ¬ 
ment  to  be  more  relevant  to  the  profes¬ 
sional  development  of  midshipmen. 

Faculty  research  is  regularly  undertaken  by  nearly  all  civilian 
members  of  the  Weapons  and  Systems  Engineering  Department  and  on 
occasion  by  some  military  members  as  well.  Funding  for  research 
activities  is  available  from  several  sources,  including  grants 
or  contracts  from  various  federal  agencies  as  well  as  funding 
support  from  within  the  Naval  Academy.  Current  contracts  have 
been  made  by  faculty  members  with  both  the  Naval  Surface 
Weapons  Center,  the  Naval  Air  Development  Center  and  the  Naval 
R* 'Search  Laboratory.  Excellent  faculty  and  midshipmen  research 
rel.it  i o ns  have  additionally  been  established  with  the  David  V. 
Taylo;  .'aval  Ship  Research  and  Development  Center,  Annapolis 
Lab'  jr.it  ore  . 
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APPi,  I  CAT  I  >N  OF  MICROPROCESSORS  TO  CONTROL  SYSTEMS 

Pee<  archers;:  Assistant  Professor  Robert  DeMoyor ,  ur.  an! 

Associate  Professor  F.  riunono  Mitchell 

:>.•<  I'isor  :  Naval  Acadony  Research  Council. 

While  control  system  componsat  ion  has  been  implemented  by 
inalnq  components  in  the  past,  recent  developments  in  digital 
■"!it  rol  have  yielded  superior  controllers.  Extremely  flexible 
control  is  attainable  by  use  of  a  state  obse:  ver/stnte  variable 
f  odback  controller.  It  is  the  objective  of  this  work  to  i  nves- 
tinate  and  develop  related  control  algorithms,  to  perform 
parametric:  design  studies,  and  to  implement  the  controllers  with 
i roxpons i vo  microcomputers. 

Controller  dots ign  has  been  reduced  to  the  computation  of  two 
/.-transfer  functions.  Discrete  simulations  have  shown  control 
accuracy  as  a  Cunct ion  of  internal  microprocessor  word- 1  end t  hs 
and  san;  1  e-  t.  i  me  . 

a  -mo  i  i  ;t  i  parametric  stud  i  es  are  expand  i  nq  to  various  i  m  j  1  elite 
<  it  i  f  'ii'*.  and  to  higher  order  plants.  Microprocessor  imp]  ement  o- 

'  lO*:  W  ill  f  O  ]  1  OW  . 
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C I ’ R  PROPELLER  PITCH  SCIIEDEL 1  NC, -CONTROL  ASPECTS 

Researcher :  Assistant  Professor  Jerry  W.  Watts 

S;  onsor:  F'avui  W .  Taylor  Naval  Ship  Research  and  Development 
Center,  Annapolis  Laboratory 

The  Ar.nnpol  is  Laboratory  of  DTNSRDC  is  involved  in  a  project 
; .  •  improve  fuel  eronomv  on  00-96!  class  ships.  The  pitch  of  the 
s : : ;  -  t  u  rl  i  t  :e  -  b  r  i  ven  CRP  prnpi-1  lcr  is  reduced  when  opera  t  i  riq  in 
the  trai l  shaft  mode  to  nive  better  fuel  economy .  Prior  to  sea 
trials,  an  analysis  of  the  control  system  was  presented  by  fch  i  - 
i  es.i  si  rcl;i  a  in  a  memorandum  dated  31  July  1  979.  Sea  trials  have 
lies  conducted  on  two  different  DO-963  class  destroyers  with 
:  i  t  i  v<  •  ft  suits;  fuel  s.avinq  by  pitch  schedul  inq  looks  probable. 

Tins  summer  a  request  for  proposal  will  be  written  by  this 
,n;t her  and  T.  L .  Howen  for  control  development  and  retrofit  of 
e  ce : :  ■  ip  —  :  itch  schedul  i  no  to  exist.inq,  00-963  class  ships. 
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M I  CRO PROCESSOR  SIMULATION  OF  A  TTMF,  DELAY 
Rosea  rchor  :  Midshipman  1  /C  .Jon  .  Kubo 
Ad.visor:  Associate  Professor  E.  Euqcno  Mitchell 

The  occurrence  of  a  pure  time-delay  or  a  transportation  lap 
arises  in  many  practical  systems.  A  time-delay  is  a  1 i near 
: henomona ;  in  the  time  domain  it  produces  terms  of  the  form 
x  ( t  -T; )  ,  which  are  transcendental  terms  in  the  f  roquoncy  dome  i  r. . 

There  exist  very  few  analytical  methods  for  the  analysis  of 
systems  with  time-dolavs,  and  these  are  oenerally  unmanageable 
for  complex,  hioh-order  problems .  Tf  the  time-delay  is  itself 
a  variable,  the  methods  fail.  Consequently,  the  common  tactic  i 
to  study  the  problem  throuoh  simulation. 

In  the  past ,  considerable  effort  was  invested  in  the  npnroxi 
nation  and  simulation  of  time-delays.  The  bettor  methods  used  a 
tape  recorder  with  variable  speed  t  ape  and  a  tape  loop .  Tn  most 
cases ,  the  hardware  problems  we  re  so  complex  as  to  require 
impl  t  men  tat  ion  of  the  simplest  mat  her.at  ieal  ary  roxin.j*  ion. 

The  introduction  of  the  hybrid  computer  provided  i  r<  • r :v 
rs-aus  of  s  i  rti  1  a  t  i  no  time  delays,  and  is  widely  \j  t  i.  ;  •  n.d:  . 
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RESEARCH  COURSE  PROJECTS  WEAPONS  ANV  SYSTEMS  ENGINEERING  DEPARTMENT 


effect  on  the  economy  (which  itself  could  be  hypothetically 
varied)  could  be  observed  in  macroeconomic  terms  (such  as  Gross 
National  Product,  rate  of  inflation,  the  unemployment  rate,  and 
so  forth).  This  effect  must  then  be  included  with  the  other 
benefits  and  costs  of  pollution  abatement  as  benefit  cost 
analysis  is  used  to  optimize  the  pollution  abacement  policy. 

Other  benefits  of  pollution  control  include  improved  health 
(lowered  medical  bills),  increased  equipment  and  material  life, 
higher  property  values,  and  many  other  intangibles.  New  jobs 
may  be  created  by  the  new  pollution  control  industry,  and  there 
will  be  other  macroeconomic  benefits.  The  cost  of  the  pollution- 
abatement  equipment  is  felt  directly  by  the  manufacturer  and 
the  automobile  owner  who  must  now  buy  and  use  pollution  emission 
controls.  Additionally,  the  manufacturer's  customers  will  pay 
a  higher  price  for  his  goods  when  he  pays  for  pollution-abate¬ 
ment  equipment  (depending  upon  price  elasticity);  some  of  his 
employees  may  be  laid  off  as  a  result;  and  other  macroeconomic 
strains  may  occur. 


PUBLICATIONS 


WEAPONS  AW  SYSTEMS  ENGINEERING  DEPARTMENT 


BETTIS,  Jerry  R., Major,  USAF,  et  al.,  "Refractive-Index 

Dependence  of  Pulsed-Laser-Induced  Damage."  Journal  of  Optics 
Letters ,  4  (August  1979),  256-258. 

A  parametric  study  of  the  threshold  for  pulsed-laser-induced 
damage  with  refractive  index  for  surfaces  and  thin  films  of 
several  transparent  optical  materials  is  reported.  An  empirical 
analysis  of  the  experimental  results  obtained  using  1.06  -ym 
radiation  in  -40-nsec  pulses,  together  with  other  published  data, 
yields,  to  first  order,  a  l/(n2-l)  dependence  for  the  threshold 
optical  electric  field.  The  proposed  scaling  law  describes 
quite  well  the  variation  of  damage  threshold  for  optical  surfaces 
ranginq  in  refractive  index  from  1.38  to  2.49.  Similar  agree¬ 
ment  is  noted  for  homogeneous  thin  films  deposited  on  a  fused 
silica  substrate;  however,  deviations  are  noted  for  inhomogeneous 
f i 1ms . 


BETTIS,  Jerry  R.  Major,  USAF,  et  al . ,  "Low  Jitter,  Low  Inductance 
Solid  Dielectric  Switches.  "  Review  of  Scientific  Instrumenta- 
t ion ,  50  (November  1979),  1487-1489. 

It  has  been  shown  that  the  use  of  graded  solid  dielectric 
sandwiches  in  laser-tr iggered  spark  gaps  (LTS )  can  lead  to  highly 
desirable  multi-channel  operations  while  maintaining  the  low 
delay  and  jitter  performance  characteristics  of  LTS.  As  many  as 
ten  separate  breakdown  channels  were  observed  when  small  circu¬ 
lar  or  hexagonal  aluminum  inserts  were  inserted  between  two 
Mylar  dielectric  sheets  stressed  at  4.1  kV/mil .  A  reduction  in 
rise  time  was  noted  for  these  multichannel  switching  events. 

****** 


BETTIS,  Jerry  R.  Major,  USAF,  et  al . ,  "Low  Power  Laser  Trigger 
Switching  of  a  Solid  Insulated  Spark  Gap."  Review  of 
Scientific  Instrumentation,  50  (November  1979),  1486-1487. 

The  feasibility  of  reliably  triggering  solid  dielectric 
insulated  spark  gaps  by  low  power  (~6  MW)  lasers  has  been  demon¬ 
strated.  Breakdown  of  10-mil  Lexan  dielectric  sheets  stressed 
to  70  kV  was  initiated  by  a  focused  6  MW,  Nd  in  YAG  laser  emit¬ 
ting  40  mJ  in  a  pulse  6  ns  wide  at  the  half-peak  intensity 
height.  Delays  achieved  were  in  the  tens  of  ns.  Slight  increases 
in  laser  power  or  electrical  stress  should  produce  shorter  delays 
(  ''lO  ns)  and  subnanosecond  jitter. 

****** 
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KNOWLES,  Kenneth  A.,  Associate  Professor,  "Trident  Towed  Buoy 
Simulation  Algorithm  (u) . "  Confidential  report  to  U.  S.  Navy. 

This  report  contains  a  detailed  description  of  a  simulation 
of  TRIDENT  Towed  Buoy  depth,  cable  tension  and  scope  during  reel 
out,  reel  in,  and  deployed  operation.  The  fidelity  of  this 
simulation  is  sufficient  for  purposes  of  Ship  Control  Station 
operator  training  on  the  TRIDENT  Device  21010. 


****** 


KNOWLES ,  Kenneth  A.,  Associate  Professor,  "Algorithm  to  Simulate 
the  Operation  of  a  Shipboard  Cavitation  Indicator  Display  (u)." 
Confidential  Report  to  U.  S.  Navy,  9  November  1979. 

The  Ship  Control  Operator  Trainer,  located  at  the  TRIDENT 
Training  Facility,  Bangor,  Washington,  is  to  incorporate  a 
cavitation  indicator  display.  The  purpose  of  this  document  is 
to  describe  an  algorithm  for  minicomputer  implementation  which 
will  determine  in  real  time  the  status  of  the  various  displays  on 
the  cavitation  indicator  display  unit.  These  indications  will 
be  used  in  conjunction  with  other  simulation  modules  which  will 
provide  the  necessary  ship's  environmental  parameters.  It  is 
further  assumed  that  the  logical  variables  which  are  generated 
by  this  algorithm  will  be  used  to  set  or  reset  appropriate 
latches,  which  will,  in  turn,  control  the  status  of  the  various 
displays  on  the  cavitation  indicator  unit. 

****** 


OLSEN,  Charles  F.,  Professor,  Abstract  of  "Compensator  Design 
Using  the  Frequency  Domain  Approach,"  Simula*- ion ,  May  1979, 
written  and  published  in  ZENTRALBLATT  FUR  MATHEMATIK  at  the 
request  of  Professor  Doctor  Bernd  Wegner,  Editor-in-Chief. 

The  original  abstract  appeared  in  Summary  of  Research 
Activities ,  1978-1979,  p.  100. 


PRESENTATIONS 


WEAPONS  A Up  S /STEMS  ENGINEERING  DEPARTMENT 


BETTIS,  Jerry  R.,  Major,  USAF,  "Laser-Triggered  Switch  Modifica¬ 
tion  to  VEBA."  Pulse  Power  Conference,  Orlando,  Florida, 

3  June  1980. 


****** 


BROCKUS,  C.  George,  Assistant  Professor,  "Magnitude  and  Time- 
Scaling  for  State-Space  Description  of  Systems."  ASEE  88th 
Annual  Conference  Amherst,  Massachusetts,  24  June  1980. 

****** 


KNOWLES,  Kenneth  A.,  Associate  Professor,  "Pushy  Parents, 

Professional  Apathy  and  Positive  Approaches  to  the  Education 
of  Gifted  Students."  26th  Annual  Convention  National  Asso¬ 
ciation  for  Gifted  Children,  Baltimore,  October  1979. 

****** 


MITCHELL,  E.  Eugene,  Associate  Professor,  Robert  DEMOYER,  Jr., 
Assistant  Professor,  and  C.  George  BROCKUS,  Assistant  Professor, 
"A  Course  in  Microcomputers  for  Control  Applications." 

Session  2221,  ASEE  88th  Annual  Conference,  Amherst ,Massachus- 
ets,  24  June  1930. 


****** 


MITCHELL,  E.  Eugene,  Associate  Professor  and  Robert  DEMOYER,  Jr. 
Assistant  Professor.  "Study  of  the  Discrete  Controller 
Problem  With  Application  to  the  Single  Board  Microprocessors." 
ASME  Annual  Conference,  Chicago,  Winter  1979. 

****** 
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A AAocAOte.  PiofieAio-'i  Fted  M.  Fetfiow,  CluLUiman 


For  faculty  members  of  the  English 
Department,  Academic  Year  1979-1980  was 
a  most  active  and  productive  time  for 
literary  research  and  scholarly  publica¬ 
tion.  Three  sponsored  projects,  with 
support  from  the  Naval  Academy  Research 
Council,  were  underway:  a  study  of  play 
and  game  structure  inherent  in  much  recent 
American  fiction;  analysis  of  the  prose 
style  of  E.  M.  Forster;  and  completion 
of  an  annotated  bibliography  of  writings 
in  a  journal  devoted  to  the  work  of 
James  Joyce.  Two  faculty  members  on 
sabbatical  leave  were  engaged  in  research, 
one  investigating  the  University  of 
Virginia  Writer-in-Residence  Program, 
and  the  other  preparing  a  bibliographical 
study  of  writings  by  and  about  the  nineteenth-century  Maryland 
author  John  Pendleton  Kennedy.  Independent  (non-funded)  research, 
with  15  projects  in  progress,  included  critical  and  biographical 
studies  of  classical,  British,  and  American  writers. 

Two  books  by  members  of  the  English  faculty  were  published: 
a  study  of  Aaron  Burr  and  the  American  literary  imagination,  and 
a  volume  of  poems.  One  article  appeared  in  a  collected  volume  of 
critical  essays,  and  14  articles  were  published  in  literary 
journals.  Eight  faculty  members  made  11  presentations  at  meetings 
of  professional  organizations. 

Research,  critical  investigation,  and  creative  writing  by 
members  of  the  English  faculty  enhance  the  quality  and  vitality 
of  instruction  in  the  classroom  as  well  as  the  scholarly  reputa¬ 
tions  of  those  involved  and  the  Naval  Academy  they  represent. 
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MISCHIEVOUS  GAMES:  PLAYFUL  ARTISTRY  IN  CONTEMPORARY 
AMERICAN  FICTION 

Researcher:  Assistant  Professor  Neil  Berman 

Sponsor:  Naval  Academy  Research  Council 

This  project  will  attempt  to  evaluate  the  play  and  game 
structures  inherent  in  so  much  recent  American  fiction.  Although 
definitions  of  "play"  are  as  varied  as  the  writers  on  the  subject, 
several  characteristics  are  almost  universally  accepted.  These 
include  joy,  freedom,  and  creativity.  As  a  tool  of  literary 
criticism,  play  theory  will  take  account  of  "play"  and  "game" 
as  among  the  largest  metaphors  of  human  experience.  Most  play 
theorists  therefore  also  see  that  dualisms  such  as  play/serious¬ 
ness,  play/work,  play/reality  are  naive  and  must  be  collapsed  to 
fully  understand  that  experience. 

The  play-element  in  recent  American  fiction  embraces  a 
number  of  very  different  kinds  of  stories.  Some  writers,  like 
Thomas  Berger  and  John  Barth,  adopt  a  narrative  point  of  view 
which  establishes  a  game  between  writer  (and  his  persona)  and 
reader.  Others,  like  Jerzy  Kosinski  and  Don  Delillo,  embed  into 
their  novels  a  wide  variety  of  play-forms,  such  as  sports, 
rituals,  simulations,  and  both  explicit  and  implicit  games.  A 
ludic  criticism  of  contemporary  fiction  is  badly  needed  to  help 
elucidate  some  of  our  most  problematic  fictions  and  to  expand 
the  parameters  of  literary  criticsm.  Using  the  resources  of 
play  theory,  which  include  the  psychology,  anthropology,  and 
philosophy  of  play  and  games,  this  project  will  attempt  to  dif¬ 
ferentiate  and  clarify  the  game  structures  inherent  in  the 
narrative  strategies  of  much  recent  American  fiction. 

****** 

JAMES  JOYCE  QUARTERLY:  AN  ANNOTATED  BIBLIOGRAPHY 
Researcher:  Lieutenant  Commander  John  Harty,  USNR 

Sponsor:  Naval  Academy  Research  Council 

The  purpose  of  this  project  is  to  create  an  annotated 
bibliography  of  Dr.  Thomas  Staley's  periodical  James  Joyce 
Quarterly  (published  in  Tulsa,  Oklahoma)  which  contains  criticism 
and  other  material  on  James  Joyce  and  his  works.  The  Quarterly 
has  been  issued  four  times  a  year  since  its  inception  in  1963. 

No  such  annotated  bibliography  exists  at  this  time.  Last  year 
a  similar  project  on  A  Wake  Newslitter ,  a  newsletter  devoted  to  } 

the  study  of  Joyce's  Finnegans  Wake  was  completed.  The  researcher  ' 

is  attempting  to  get  both  projects  published  in  one  volume. 

******  1 
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THE  UNIVERSITY  OF  VIRGINIA  WRITER-IN-RESIDENCE  PROGRAM 
Researcher:  Associate  Professor  Philip  K.  Jason 

Sponsor:  Sabbatical  Leave 

This  investigation  focuses  on  the  relationships  between  the 
host  institution  and  the  guest  writers  with  the  aim  of  discover¬ 
ing  the  advantages  to  each  of  the  writer-in-residence  arrange¬ 
ment.  Attention  is  given  to  the  obligations  undertaken  by  the 
writers  and  to  the  degree  of  support,  financial  and  otherwise, 
provided  by  the  university.  The  University  of  Virginia  program, 
which  was  financed  by  a  bequest  from  Emily  Balch,  funded  two 
semester-long  visits  by  William  Faulkner  (spring  1957  and  spring 
1958);  a  visit  by  Katherine  Anne  Porter  during  the  fall  1958 
term;  a  two-month  residency  by  Stephen  Spender  during  the  spring 
of  1962;  and  a  three-week  visit  by  John  Dos  Passos  in  February 
1963.  Though  none  of  these  writers  had  teaching  responsibilities, 
each  gave  public  lectures,  visited  classes,  and  met  with  student 
groups.  The  full-term  residencies  allowed  the  writers  to  give 
most  of  their  attention  to  their  own  work,  thereby  serving  as 
subsidies  for  literary  achievement.  The  program  faded  when 
writers  began  to  be  hired  as  regular  faculty  members  (Peter 
Taylor  was  so  hired  in  1967).  This  latter  situation  coincided 
with  the  growth  of  creative  writing  as  an  academic  subject. 

****** 

THE  PROSE  STYLE  OF  E.  M.  FORSTER 

Researcher:  Assistant  Professor  Molly  B.  Tinsley 

Sponsor:  Naval  Academy  Research  Council 

The  researcher  has  felt  it  necessary  to  redefine  the  param¬ 
eters  of  this  project,  expanding  them  to  include  Forster's 
non-fiction  as  well  as  his  novels.  The  study  thus  is  able  to 
offer  a  more  solid  account  of  those  stylistic  characteristics 
(such  as  antithesis,  positive  negation)  which  are  constants  to 
the  Forsterian  voice  as  well  as  to  show  variations  in  that  voice 
according  to  the  different  demands  of  his  subject  matter. 

****** 
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IKGL1SH  VIPART'MNT 


THREE  STUD  IKS  TN  AMKRICAN  LITERATURE 
Researcher:  Associate  Professor  David  O.  Tomlinson 

Sponsor:  Sabbatical  Leave 

A  semester's  sabbatical  leave  in  the  fall  of  1979  allowed 
substantial  progress  on  three  academic  projects: 

(a)  A  survey  on  the  teaching  of  American  literature  in 
colleges  and  universities  was  completed.  The  data  were  analyzed 
using  programs  of  the  Statistical  Package  for  the  Social  Sciences 
(SPSS);  and  a  report  utilizing  this  computer  analysis  was 

presented  at  the  annual  meeting  of  the  South  Atlantic  Modern  . 

Language  Association  in  Atlanta,  Georgia  on  November  2,  1979.  I 

(b)  An  edition  of  Sidney  Lanier's  Tiger-Lilies  was  prepared. 

The  book  written  in  1867,  shows  a  blending  of  romantic  and  local 
color  writing  and  therefore  preserves  a  rather  valuable  record 

of  the  chances  being  introduced  into  American  fiction  after  the 
Civil  War. 

(c)  A  survey  of  the  writing  by  and  about  John  Pendleton 
Kennedy,  a  nineteenth  century  Baltimore  writer  and  oolitician 
and  a  Secretary  of  the  Navy,  led  to  a  rather  lengthy  article, 

"John  Pendleton  Kennedy:  An  Essay  in  Bibliography.' 

****** 


INVinmhl T  RiSlARCU  LW’LJSH  Pf  PAPT.'.irWT 

THE  HARVEST  DEATH  OF  THE  ANCIENT  CORN-SPIRIT  AS  REFLECTED  IN 
BURNS'  "JOHN  BARLEYCORN"  AND  KEATS'  "TO  AUTUMN" 

Researcher:  Associate  Professor  John  P.  Boatman 

Most  researchers  have  iqnorod  the  reflection  of  an  ancient 
harvest  ritual  that  ceremoniously  celebrates  the  annua1  killing 
of  the  corn  (or  grain)  spirit  in  the  autumnal  activities  of 
reaping  or  threshing  or  pressinq  grapes,  activities  and  folklore 
described  by  Sir  James  Frazer  in  his  monumental  Golden  Bough, 
Chapter  XLVTI  ( "Li tyerses" ) .  The  present  researcher  has  merely 
pointed  out  that  the  basic  imaqes  of  Burns'  poem  "John  Barleycorn" 
and  Keats’  "To  Autumn"  (Stanza  2)  very  closely  reflect  imaqes 
of  the  folk  tradition  of  this  ancient  harvest  death.  Tn  both 
poems  the  death  is  a  sacrifice  for  mankind:  in  Burns'  poem  the 
outcome  is  whiskey  that  warms  the  cockles  of  man's  convivial 
heart;  in  Kelts'  poem,  the  sleepy  or  sleepinq  autumnal  workers 
symbolize,  not  a  mere  abstraction  for  Autumn,  but  the  very 
"spirit"  of  the  season — the  corn-spirit — all  of  whose  life  has 
been  drained  out  in  the  activities  of  harvest  until  sleep 
(an  old  common  symbol  for  death)  falls  upon  them  all,  a  sacrifice 
for  man's  annual  benefit  throunh  the  death  of  the  hidden  bene¬ 
factor,  the  spirit  of  the  season. 

k  k  k  k  k  k 

THE  FAERIE  QUEENE:  SPENSER’S  QUEST  FOR  POETIC  TRUTH 
Researcher:  Assistant  Professor  Mallory  Younq  Clifford 

Sponsor  introduced  every  book  of  The  Faerie  Queene  with  an 
explicit  defense  of  poetry.  Many  of  his  proems  are  devoted 
entirely  to  self-justification.  In  addition,  the  epic  is 
traditionally  accompanied  by  an  external  apology,  the  letter  to 
Raleigh.  Truth,  Spenser  claims,  is  a  matter  of  moral ity--and 
allegory  is  the  means  for  presenting  moral  truth.  Few  readers, 
however,  are  convinced  by  the  Spenserian  statement  of  moral 
truth;  and  a  close  look  at  the  numerous  and  contradictorv  points 
in  his  argument  reveals  that  Spenser  himself  was  equally  troubled. 
His  epic  finally  reveals  the  limits  of  the  moral  justification 
and  indicates  a  much  more  profound  understanding  of  the  ambiva¬ 
lence  of  story,  reality,  and  truth  itself. 

The  problematic  of  Spenserian  storytel 1 ing  proves  to  be  the 
danger  of  the  loss  of  innoconcc--tho  bite  of  the  Beast,  as 
Serena  and  Timias  learn,  is  an  internal  and  not  an  external 
aliment .  The  storyteller,  like  his  knights,  must  face  the 
dilemma  of  innocence  and  action,  virtue  and  knowledge.  The 
telling  of  the  story,  like  all  'treat  human  deeds,  is  mediated 
in  the  Christian  world  by  sin.  There  is  always  sin--and  danger-- 
in  the  knowledge  of  good  and  evil.  It  is  this  ambivalence  that 
The  Faerie  Queene  reflects  and  attempts  to  mediate. 

k  k  k  k  k  k 
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THE  PHAEAC IANS :  PLEASURE,  POETRY,  AND  TRAGIC  CHOICE 
Researcher:  Assistant  Professor  Mallory  Young  Clifford 

The  decision  of  the  Phacacians  to  convey  Odysseus  to  his 
home  in  Ithaca  is  one  of  the  most  problematical  events  in  the 
Odyssey .  The  Phacacians  are  well  aware  of  the  conflict  between 
Poseidon  and  Odysseus:  their  guest  has  revealed  it  in  his  own 
story.  They  also  know  the  dangerous  consequences  of  aiding  and 
abetting  this  wanderer.  Numberous  explanations  have  been  offered 
to  justify  their  action--forgetfulness ,  hospitality,  even  coward¬ 
ice.  But  a  better  answer  may  appear  in  a  consideration  of  the 
Phacacians’  own  position  and  culture. 

Tiie  Phacacians  live  in  a  world  of  unfailing  abundance,  free 
from  effort  and  toil.  Their  play-oriented  culture  represents  the 
height  of  civilization.  They  live  the  life  of  the  gods,  separated 
from  all  men.  The i r  view  of  story-telling  corresponds:  the  bard 
Demodocus  provides  them  with  pleasure.  But  the  Phaeacians  are 
not  gods;  they  are  mortal.  Odysseus’  story  forces  them  to  a 
recognition  of  their  own  humanity.  No  one  can  stand  disinterested 
between  gods  and  men;  the  Phaeacians  enter  the  struggle  on  the 
side  of  man,  choosing  their  own  mortality--much  as  had  Odysseus 
himself  on  the  island  of  Calypso.  The  Odyssey  reveals  that  men 
arc  not  gods--and  that  poetry  is  not  solely  an  instrument  of 
pleasure . 

****** 

YET  DOES  HE  MARVEL:  THE  POETRY  OF  ROBERT  HAYDEN 
Researcher:  Associate  Professor  Fred  M.  Fetrow 

This  project  will  culminate  in  a  monograph- length  study  of 
the  works  of  Robert  Hayden,  an  important  contemporary  American 
poet.  Prefaced  with  an  initial  chapter  which  chronologically 
summarizes  Hayden's  biography  and  career,  the  ensuing  study 
concentrates  on  the  poetry  through  sustained  critical  analysis 
of  Hayden's  major  themes  and  techniques.  As  a  Depression  era 
ghetto-dweller  whose  youthful  work  was  first  published  in  1931, 
Robert  Hayden  developed  a  distinctive  poetic  voice  as  he  gradu¬ 
ally  gained  in  prominence  until  his  importance  was  recognized  in 
1976,  as  he  became  the  first  black  poet  appointed  to  serve  as 
the  Consultant  in  Poetry  at  the  Library  of  Congress.  Hayden's 
career  was  characterized  by  his  consistent  commitment  to  his  art; 
while  he  frequently  wrote  on  themes  of  black  history  in  express¬ 
ing  the  hopes  and  frustrations  of  his  race,  he  adamantly 
insisted  upon  being  judged  by  the  universal  standards  of  artistic 
achievement.  His  work  thus  subsumed,  yet  transcended  the  "black 
experience" ,  as  he  addressed  the  human  condition  rather  than  a 
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racial  situation.  He  pursued  the  truths  to  be  found  beneath 
superficial  or  mundane  realities,  and  he  constantly  sought  new 
themes  and  untried  poetic  techniques  in  that  pursuit.  Because 
of  the  timelessness  of  his  thematic  concerns  and  his  intriguing 
innovations  in  poetic  style,  Hayden's  work  has  a  permanence  of 
challenge  to  readers  and  scholars.  Both  groups  have  now  begun 
to  give  Hayden  the  attention  he  has  long  deserved,  and  this 
study  will  be  the  first  full-length  critical  treatment  of  his 
canon . 

PILATE'S  BELLY  AND  THE  NARRATIVE  STRUCTURE  OF  SONG  OF  SOLOMON 
Researcher:  Associate  Professor  Fred  M.  Fetrow 

As  one  of  the  central  characters  in  Toni  Morrison’s  Song  of 
Solomon  (1977),  Pilate  is  as  intriguing  as  the  narrative  struc¬ 
ture  of  the  novel.  Pilate's  lack  of  navel  initially  makes  her 
seem  rather  strange,  mysterious  and  somehow  frightening.  The 
narrator  refers  frequently  to  how  smooth  Pilate's  belly  is, 
almost  as  if  that  smoothness  itself  is  mysterious.  People  in 
the  novel  are  mystified  by  Pilate's  smoothness  of  belly,  but 
as  they  and  we  learn  more  about  her,  we  can  see  that  her  "fine 
difference"  is  a  good,  not  a  bad  difference.  In  retrospect, 
the  entire  novel  can  be  viewed  and  better  understood  in  terms 
of  a  narrative  texture  of  mysterious  smoothness.  While  the 
evocative  appeal  of  the  novel  derives  partially  from  Morrison's 
use  of  sensuous  detail  (color  and  tactile  imagery  and  motifs), 
the  narrative  structure,  which  is  initially  confusing  because 
the  reader  discerns  connections  among  characters  and  events  only 
gradually,  can  therefore  also  be  apprehended  as  a  texture  we 
must  come  to  understand.  As  Morrison  brings  together  the 
narrative  strands  of  the  novel  to  form  a  beautifully  woven 
tapestry,  we  more  fully  realize  and  appreciate  its  "smoothness" 
of  texture.  In  a  sense,  the  texture  of  Pilate's  belly  serves 
as  a  metaphor  for  the  entire  novel:  initially  mysterious,  but 
when  fully  understood,  both  thematically  enlightening  and 
esthetically  gratifying. 
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HERMAN  MELVILLE'S  FIRST  SIGHTING  OF  NANTl'CLET  ISLAND 
Researcher:  Professor  Wilson  L.  Heflin 

It  has  Generally  been  assumed  that  Herman  Melville  first  saw 
Nantucket  Island  durinq  a  visit  there  with  his  father-in-law 
Chief  Justice  Lemuel  Shaw  in  1852,  a  year  after  the  publication 
of  Moby-Di ck .  An  entry  in  a  midshipman's  journal  reveals,  how¬ 
ever,  that  Melville,  as  an  enlisted  man  in  the  u.  S.  Navy,  must 
have  seen  the  island  from  the  sea  on  3  November  1844,  when  his 
ship,  the  frigate  United  States ,  was  returning  from  the  Pacific 
Ocean  to  Boston.  The  remainder  of  this  study  is  concerned  with 
the  influence  of  Nantucket  on  Moby-D i ck  and  Melville's  relation¬ 
ships  with  Nantucketers  during  the  two  and  one-quarter  years 
that  he  was  a  whaleman  in  the  South  Seas. 

****** 


AARON  BURR  (1716-1757) 

Researcher:  Assistant  Professor  Charles  J.  Nolan,  Jr. 

Father  of  an  infamous  son,  son-in-law  of  the  celebrated 
Jonathan  Edwards,  the  Reverend  Aaron  Burr  achieved  prominence  in 
his  own  right  as  both  minister  and  civil  leader.  As  might  be 
expected,  his  literary  works  reflect  his  dual  function. 

A  Sermon  Preached  at  the  Ordination  of  .  .  .  Day  id  Bostwick ,  for 
example,  typifies  the  standard  three-part  structure  and  the 
common  spiritual  concerns  of  the  Puritan  sermon,  whereas 
A  Discourse  Delivered  at  New-Ark  has  a  public  theme.  Preached 
before  the  synod  of  New  York,  The  Watchman ' s  Answer ,  another 
sermon,  depicts  the  Puritan  minister's  function  of  reading  the 
hand  of  God  in  all  visible  things;  The  Supreme  Deity  .  .  . 

Maintained ,  on  the  other  hand,  an  elaborate  refutation  of 
Emlyn's  Inquiry ,  represents  a  classic  example  of  the  kind  of 
theological  debate  so  prevalent  in  the  eighteenth  century.  In 
A  Servant  of  God  Dismissed ,  the  funeral  sermon  for  Governor 
Belcher  and  the  minister's  final  work.  Burr  again  reflects  both 
spiritual  and  public  concerns. 

****** 


104 


iNvrrimm  risiarcu  eholish  vevartweui 


ANNUAL  BIBLIOGRAPHY  OF  ENGLISH  LANGUAGE  AND  LITERATURE 
Researcher:  Assistant  Professor  Charles  J.  Nolan,  Jr. 

Contributions  to  the  Annua  1  Bibliography  come  from  a  careful 
review  of  the  many  issues  of  fourteen  journals  ranging  from 
Anthropological  Linguistics  to  the  International  Philosophical 
Quarterly .  The  contributor  examines  and  notes  any  article, 
edition,  book,  or  thesis,  published  in  any  language,  that  has  an 
important  link  to  English  or  American  language  or  literature  and 
any  ancillary  work  that  bears  significantly  on  those  fields. 
Using  a  specialized  format,  he  then  prepares  bibliography  cards 
for  such  items  and  forwards  them  to  the  American  editor,  who  in 
turn  sends  the  American  contribution  to  Leeds,  England,  where 
the  Annual  Bibliography  is  published.  The  result  each  year  is 
one  of  the  two  major  bibliographies  in  English  studies. 

****** 


HEMINGWAY:  THE  WRITER  AS  RESEARCHER 

Researcher:  Assistant  Professor  Charles  J.  Nolan,  Jr. 

When  Hemingway  published  A  Farewell  to  Arms  in  1929,  he  asked 
Scribner's  to  downplay  the  autobiographical  element.  Early 
reviewers  and  later  critics,  however,  insisted  upon  making  the 
connection  between  Frederic  Henry's  experience  and  Hemingway's 
life.  Now  Michael  Reynolds  has  shown  that  Hemingway  drew  as  much 
from  books  as  he  did  from  life.  Reynolds  suggests  that  Hemingway 
used  a  variety  of  sources;  he  also  ferrets  out  biographical 
material  that  informed  Farewell  and  provides  other  valuable 
information  as  well.  Reviewers  have  had  mixed  reaction  to 
Reynolds'  work,  all  praising  him  for  his  diligent  research  but 
some  raising  questions  about  his  critical  judgments  and  omissions. 
The  present  writer  agrees  with  Jeffrey  Meyers  that  "Reynolds' 
scholarship  is  superior  to  his  criticism"  and  provides  full 
support  for  that  judgment,  while  still  recognizing  Reynolds' 
research  as  a  needed  corrective  to  past  Hemingway  scholarship. 
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A  SOURCE  FOR  THOMAS  CAREW'S  "EPILOGUE  TO  A  PLAY  PRESENTED 
BEFORE  THE  KING  AND  QUEENE" 

Researcher:  Assistant  Professor  Michael  P.  Parker 

Rhodes  Dunlap,  Carew's  most  recent  editor,  remarks  that  the 
"Epilogue  to  a  Play"  echoes  "the  Platonic  doctrine  of  the  alter¬ 
nation  of  opposites  developed  in  the  Phaedo . "  The  immediate 
source  for  the  theory  of  pleasure  expounded  in  the  piece, 
however,  is  the  openinq  dialogue  of  Giordano  Bruno's  Space io 
do  la  bestia  trionfante.  While  the  epilogue  has  long  been 
ascribed  to  Carew  on  stylistic  grounds,  the  indebtedness  to 
Bruno  strengthens  the  attribution,  since  Carew  made  extensive 
use  of  the  Spaccio  in  his  masque  Coelum  Britannicum,  first 
performed  in  February  1634.  More  noteworthy  than  the  mere  fact 
of  the  borrowing  is  Carew's  careful  editing  of  his  source  to 
suit  the  tastes  of  his  royal  audience.  Bruno's  frank  references 
to  sexual  pleasure  are  deleted,  perhaps  in  deference  to  the 
supersensual  theories  of  love  espoused  by  Henrietta  Maria  and 
the  Caroline  court.  The  borrowing  from  Bruno  in  the  "Epilogue 
to  a  Play"  testifies  to  the  range  of  Carew’s  intellectual 
interests,  as  well  as  to  his  ability  to  employ  the  fruits  of  his 
philosophical  reading  in  a  courtly,  predominantly  lyric,  poetic 
mode . 


****** 

"TO  MY  FRIEND  G.  N.  FROM  WREST":  CAREW’S  SECULAR  MASQUE 
Researcher:  Assistant  Professor  Michael  P.  Parker 

Despite  current  interest  in  the  English  country-house  poem, 
Thomas  Carew's  major  contribution  to  the  genre,  "To  G.N.  From 
Wrest,"  has  largely  been  ignored.  This  neglect  is  unfortunate 
because  Carew's  poem  represents  the  crucial  middle  term  between 
Johnson's  initial  essays  in  the  English  country-house  poem  and 
Marvell's  transformation  of  the  genre  in  the  1640’s  and  1650's. 
Due  to  a  scholarly  blunder  in  the  early  twentieth  century, 
critics  have  been  unaware  of  the  lively  cultural  and  literary 
activities  that  focused  on  Wrest  Park,  seat  of  Henry  de  Grey,  the 
eighth  Earl  of  Kent,  in  the  1620's  and  '30's:  John  Selden,  Samuel 
Butler,  Samuel  Cooper,  Sir  John  Suckling,  and  Thomas  Carew  were 
all  intimates  of  the  family.  The  identification  of  Henry  de  Grey 
as  proprietor  of  the  estate  illumines  many  of  the  iconographic 
and  historical  details  of  the  poem  whose  significance  has  eluded 
earlier  researchers.  Carew  celebrates  the  de  Grey  family  through 
the  use  of  a  structure  and  techniques  borrowed  from  the  court 
masque;  oblique  criticisms  of  the  king’s  Scottish  Campaign  of 
1639  suggest  that  the  poet  has  abandoned  the  court  to  pursue  his 
aesthetic  ideals  in  a  narrower,  more  practicable  sphere. 
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"To  <1.  N.  from  Wrest  "  culminates  Carow's  poetic  career,  ty  i  nn 
together  the  t  hemes  th.it  (jovern  his  hundred-odd  lyrics.  More 
importantly,  the  piece  marks  the  end  of  the  Caroline  period  in 
poetry  and  anticipates  the  concerns  of  Tnterreqnum  writers. 

****** 

A  TIlIiORY  Dp  NiAPKAT  !  VP  VO  I  Cl : 

Resea  rcher :  Assistant  Professor  Stephen  M.  Ross 

The  term  "voice"  as.  applied  to  works  of  literature  has. 
become  an  imt  ort  ant  concept  in  recent.  American  and  Pnu  1  :sh 
criticism"  (so  writes  l’t  ofes.sor  Cr.pory  Pol  1  et  t  a ,  in  Issues  in 
Contemporary  !, iterate  frit  lcisr.).  nr  nn  n  illy  emo  loved  as.  1  it  1 1  < 
more  tl.an  i  vat  i  wit  for  terms  such  is,  "style"  or  "tone",  "voie,-" 
has  c<  >mi  ’  "  be  t  re.it  ri  is  a  1  1  ’  e  r  i  r  y  t'nno'j  t  in  its  i  >wt .  r  i  ■  t  h  t  . 
The  trim  has  been  used,  however,  so  inconsistently  that  no 
t  recise  d>  fit  it  ion  has  hetetofoi,  been  pos.Sible.  Voice  seems  to 
off*  t  a  conceptual  la  idar  brtwi  rn  contemporary  crit  i ca 1  concerns 
v.  i  t  it  t  tie  i  r  increased  emphasis  on  abstract  at.  i  lysis,  md  more 
traditional  concerns  with  bioqraphy,  literary  history,  and  the 
interpret  at  ion  of  works. 

The  f  i  r  st  step  in  this  pro  pvt  has  been  complete  i:  the 
researcher  ti  ts:  c  i  reu  1  a  t  t  n<;  a  Iona  if  •  icle  def  uiirin  the  '.'.tried 
uses  of  v.  >  l  cos  lti  the  history  of  criticism.  The  second,  ind 
1  inter,  :  ten  will  be  to  complete  refinement  of  his  own  theory 
of  na  r  r  a  t  i  v< •  vo  i  c<  ■ . 
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Tin:  I  '.MI  'TV  I  ,<  H  T  S  OK  OKSIRK:  WOMAN  AF  PAM1I.IAL  GUNTER  IN 
MCKERN  AMI!  R  I  ( 'AN  PICT  TON 

Researcher :  Assistant  Professor  Stephen  M.  Ross ,  Co- Researcher 

’  I  i!  m  art  irle  on  the  "family  novel,"  Robert  Royers  suggests 

tii.it  the  power  of  the  family  is  redemptive;  to  celebrate  life  is 

to  celebrate  the  family.  Modern  American  fiction,  however ,  has 

not  'loneially  boon  so  sanquiiio  about  the  family,  either  in  its 

real  it  y  or  its  ideal  potential.  The  traditional  redemptive 

promise  of  the  family,  usually  embodied  as  the  mothor/wife  or 

as  some  more  abstract  symi ol  of  feminine  innocence,  has  not  been  ^ 

i.ej  t  .  Where  once  the  holy  female  —  the  "True  Woman"  of  19th- 

century  don.es t  i c  handbooks,  the  bloodless  heroine  of  popular  , 

fiction,  i he  plausibly  sturdy  moral  advisor  in  Howe  1 1 s- -devoted  j 

her  1  if'  to  redeem i no  her  man,  today  that  feminine  family  center 

is  emit,.  To  affirm  the  family  is  no  lonqer,  in  fiction  to 

rt  1 1  'l>r  a  to  life. 

In  an  article  submitted  for  publication  in  March,  the 
rest  archers  explore  various  versions  of  the  American  family  and 
•  t  he  female  "centers"  of  those  families.  Works  included  arc  by 

Faulkner,  Heller,  Sherwood  Anderson,  and  various  contemporary 
American  woman  writers. 


A  TENDENCY  'I’m  CLIMB 


Researcher:  Assistant  Professor  Molly  B.  Tinsley 

A  Tendency  to  Cl i mb  is  the  tentative  title  of  a  novel 
completed  this  year.  fold  in  the  first  person,  it  is  a  linear 
narrative  concern  inn  the  journey  of  a  young  woman,  Anna  Ryder, 
back  to  the  town  whore,  at  the  aqe  of  five,  she  lost  her 
parents  when  a  sma 1 1  airplane  crashed  into  their  house.  As 
mi  rib  t  be  expected,  she  learns  about  herself  and  the  world  alonq 
the  way. 


i 
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A  FREUDIAN  PSYCHOLOGICAL  STUDY  OF  FORD  MADOX  FORD'S  THE  GOOD 
SOLDIER 

Researcher:  Assistant  Professor  John  Wooten 

Critics  of  Ford  Madox  Ford's  novel  The  Good  Soldier  can  be 
divided  into  two  main  qroups:  one  group  accepts  the  first- 
person  narrator  of  the  novel  as  a  basically  reliable  reporter  of 
the  events  described  in  the  novel;  the  other  group  finds  the 
narrator  to  be  a  highly  unreliable  witness  to  the  novel's  tragic 
action.  The  narrator,  John  Dowell,  is  seen  by  the  first  group 
as  Ford's  trustworthy  surrogate;  the  second  group  believes  that 
Dowell  is  the  main  object  of  Ford's  fiercely  ironic  attack  on 
Western  Civilization  just  before  World  War  I.  The  best  way 
to  resolve  those  conflicting  views,  and  it  is  a  way  that  Ford's 
text  encourages,  is  to  use  Freudian  psychological  theory  of 
human  behavior.  The  psychological  complexity  of  Ford’s 
characterization  of  Dowell  demands  a  thorough  study  that  can, 
once  and  for  all,  lay  to  rest  the  myth  of  Dowell's  reliability. 
Ho  critic  has  employed  this  approach  sufficiently  well,  and,  as 
a  result,  a  convincing  interpretation  remains  to  be  made. 

Freud's  views  on  desire  and  guilt  as  those  things  impinge  on 
the  problems  of  civilization  in  general  help  to  explain  both 
the  narrator's  erratic  behavior  and  the  larger  cultural 
sianificance  of  the  novel's  complicated  action. 
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BOATMAN,  John  P.,  Associate  Professor,  "After  Elea:  Burns' 

'John  Anderson  My  Jo,  John'  and  Milton's  Lost  Paradise," 
Caledonia ,  2  (Spring  1980),  17-20. 

This  article  attempts  to  point  out  Burns  ’  indebtedness  to 
the  details  of  Milton's  Paradise  Lost ,  Book  XII,  by  noting 
parallels  between  the  two  noems  in  the  situation  of  Burns'  and 
Milton's  chief  characters  as  they  leave  the  Garden  of  Eden  on 
a  hill  to  descend  to  the  plain  below,  noting  common  imagery 
and  phraseology  heretofore  unnoted  by  critics. 

An  attempt  is  made,  also,  to  note  the  influence  of  Milton's 
style  and  tone  upon  the  poem  by  Burns  that  differs  so  much  from 
Burns'  other  poetry  in  its  calm,  controlled,  and  balanced 
simplicity  of  tone  and  statement. 

****** 


BOATMAN,  John  P.,  Associate  Professor,  "A  Burns  Bookshelf," 
Caledonia ,  1  (Fall  1979),  3-4. 

This  article  gives  a  brief,  annotated  list  of  five  books  on 
Burns'  life;  criticism  and  evaluation  of  his  poetry;  and  an 
analysis  of  the  three-volume  edition  of  Burns'  poetry.  The 
intent  is  to  direct  readers  toward  a  critical  first  study  of 
Burns'  poems. 


****** 

BOATMAN.  John  P.,  Associate  Professor,  "Burns'  'Hallowe'en' 
and  the  Ancient  Rituals  of  Fertility,"  Caledonia,  1  (Winter 
1979-30), 15-19. 

An  attempt  is  made  to  trace  the  ancient  European  and 
Mediterranean  backgrounds  of  the  folk  customs  cited  by  Burns 
in  his  poem  "Hallowe'en."  The  essay  alludes  to  the  concept 
of  the  ancient  ritual  death  of  the  tanist  king,  the  concept 
of  tragic  sacrifice  of  the  lovers  of  the  ancient  queen  of  love 
and  death  for  the  good  of  the  community,  the  concept  of  ritual 
resurrection  of  a  savior,  the  concern  of  ancient  people  for  life 
in  the  face  of  death--as  described  in  Frazer's  Golden  Bough , 
Jessie  L.  Weston's  From  Ritual  to  Romance ,  Robert  Graves' 

The  White  Goddess ,  classical  drama,  and  other  sources. 

****** 
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FETROW,  Fred  M . ,  Associate  Professor,  "Chapman's  Stoic  Hero  in 
The  Revenge  of  Bussy  D'Ambois,"  Studies  in  English  Literature, 
19  "(Spring  1979),  229-237. 

The  standard  interpretation  of  George  Chapman's  The  Revenge 
of  Bussy  D ' Ambois  (1613)  continues  to  sustain  modern  critical 
response.  Modern  critics,  bound  to  the  notion  that  Chapman's 
tragic  hero  is  as  self-sufficient  as  he  is  stoical,  generally 
conclude  that  the  play  is  didactically  effective,  "poetically 
successful  but  dramatically  disappointing,"  largely  because 
they  discern  no  inner  conflict  in  Clermont.  However,  re-exami- 
nation  of  Clermont's  characterization  indicates  that  Chapman 
deliberately  and  carefully  exhibits  a  tragic  hero  who  continually 
struggles  to  accommodate  belief  and  behavior.  Thus  Chapman  does 
present  a  viable  tragic  hero,  but  Clermont  comes  to  life  not  so 
much  through  his  repeated  demonstration  of  stoic  principles,  as 
in  behavior  which  is  contrary  to  his  philosophy.  So  those 
critics  of  The  Revenge  who  claim  that  Chapman  sacrifices  tragic 
effect  for  didacticism  are  simply  mistaken,  and  the  defenders 
of  Chapman's  dramatic  skills  are  right,  but  for  the  wrong 
reasons . 


****** 

FETROV:,  Fred  M.,  Associate  Professor,  "'Middle  Passage’: 

Robert  Hayden's  Anti-Epic,"  College  Language  Association 
Journal,  22  (June  1979),  304-318.' 

Robert  Hayden's  "Middle  Passage"  is  especially  intriguing 
for  its  resistance  to  generic  classification.  Hayden  himself 
remained  rather  ambivalent  on  this  point.  While  his  original 
plan  for  the  poem  seems  explicit,  he  claimed  a  sort  of  mystic 
vision  as  the  source  of  his  ultimate  format.  However,  another 
obi iauo  authorial  reference  suggests  an  epic  intention.  And 
when  one  approaches  the  poem  as  a  miniature  epic,  both  generic 
modi'  and  heightened  meaning  emerge.  Hayden  includes  and  yet 
inverts  most  of  the  traditional  epic  conventions  and  devices. 
This  technique  of  ironic  inversion  extends  the  moral  implica¬ 
tions  of  the  ostensible  subject,  slave  trade  during  the  late 
seventeenth  and  early  eighteenth  centuries.  More  importantly, 
the  technique1  embodies  an  epic  structure  which  allows  the 
poet  to  ennoble  an  epic  "anti-hero"  and  to  speak  in  a  mythic 
voice  in  the  creation  of  a  folk  epic  which  glorifies  the  real 
subjects  of  the  poem,  the  Black  victims  of  "Middle  Passage"  in 
their  strugql.o  for  personal  and  spiritual  freedom  then  and 
since.  (This  article  resulted  from  NARC  funding.) 
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FI  IT  ROW,  Fred  M.  ,  Associate  Professor,  "Robert  Hayden's  "The  Pag 
Man'  and  the  Metaphysics  of  the  Mundane,"  Research  Studies, 

47  ( September  1979)',  138-190. 

Robert  Hayden's  brief  poem,  "The  Rag  Man,"  which  appears 
in  his  recently  published  American  Journal  (1978),  is  a  prime 
example  of  this  poet's  ability  to  recreate  a  common  event  as 
an  occasion  tor  posing  complex  psychological  and  moral  Questions. 
Through  the  device  of  guilt-inducing  projection,  Hayden  gives 
the  beggarly  rag  picker  attributes  which  make  him  seem  phvsically 
and  morally  superior  to  the  speaker-narrator  of  the  poem. 

Because  the  reader  identifies  with  the  speaker's  response  and 
values,  the  poem  subtly  forces  us  to  ponder  our  own  attitudes 
and  priorities.  Ultimately,  the  rag  man  is  not  so  much  the 
subject  of  the  poem  as  the  catalyst  for  the  reported  incident, 
an  event  which  the  poet  uses  to  heighten  self-awareness  and  to 
provoke  moral  reassessment.  Thus  with  deceptive  simplicity  of 
narrative,  Robert  Hayden  evokes  a  vicarious  sharing  of  the 
social  and  moral,  implications  of  "The  Rag  Man." 

****** 

FETROW,  Fred  M. ,  Associate  Professor,  "The  Function  of 

Geography  in  The  Power  and  the  Glory,"  Descant,  23  (Spring 
1979),  40-48. 

Modern  critics  frequently  cite  Graham  Greene's  The  Power 
and  the  Glory  (1940)  as  the  work  which  marks  that  author’s 
growth  as  a  novel ist ,  and  some  scholars  treat  in  detail  those 
aspects  of  the  novel  which  evidence  the  artistry  of  Greene's 
early  effort,  as  well  as  the  seriousness  of  his  intent.  None 
of  these  aspects  is  more  clearly  the  work  of  an  accomplished 
artist  than  the  technique  v/ith  which  Greene  makes  his  geographi¬ 
cal  setting  so  diversely  and  organically  functional.  He  merges 
the  physical  setting  and  geographic  landscape  with  the 
characterization,  thematic  motifs,  allegorical  implications, 
and  indeed,  with  the  very  ideology  of  the  novel.  Through 
symbolic  use  of  climate  (meteorological  conditions)  and  a 
hitherto  unnoticed  manipulation  of  the  compass  directions, 

Graham  Greene  creates  the  psychological  and  spiritual  atmosphere 
of  the  book,  and  consequently  extends  the  allegory  of  God's 
pursuit  of  man  into  the  reader's  mind. 

****** 


112 


r 


! 


i’llKl  ICA1  Id  VS 


INC-nSH  Dll' APJ'ilKT 


HPPl.lN,  W  i  1  son  I..,  Prof  i'ssor  ,  '"^'search  i  nq  in  Now  Bedford, 

Circa  1  n  -1 7  ,  "  M.-lvillo  Society  EXTRACTS,  42  (May  1  980),  1  -4. 

T!'.  i  s  is  a  red  respect  i  vo  article  about  the  problems , 

••  •  1  ensures  ,  and  rewards  of  seek  i  no  ,  in  New  Bedford,  Massachusetts  , 
more  than  thirty  years  aqo,  t  lie  fact  s  of  Herman  Mel  vil  lc '  s 
vd'.a  1  i  n>!  career  .  11  considers  the  research  l  no  at  this  t  i  no  of 

Cay  hey  da ,  I. eon  Howard,  Harrison  Hay  ford ,  and  the  author.  In. 
v-  r.trast:  to  the  well-kept  and  tliorouqhly  indexed  documents  i  ri 
New  Bedford  repos i tor i es  at  the  present  time,  many  official 
:  apers  wore  then  i  n  disordered  and  dusty  piles.  Special  attori- 
t  ion  is  «f i ven  to  the  important,  resourceful  work  of  Pierce  D. 

Brown:  of  Pa i rhaven ,  a  WPA  field-worker  in  the  1930's.  When 
■  fficLals  id  tin  New  Bedford  Custom  House  were  planning  to  d  i  s- 
;  i  >:••.!'  of  many  old  wh.al  i  net  records,  Mr.  Brown  had  them  transferred 
to.  t:u'.  New  Bedford  Free  Publ  ic  Library .  Amonq  these  records  are 
many  important  pipers  that  are  relevant  to  Melville's  first 
wh.al  i  I'.a  voyaqo  in  the  ship  Acushnet.  of  Fa  i  rhaven . 

k  is  k  k  k  it 

I!  T  1.1 1 ,  John  M.,  Assistant  Professor,  "Pepper's  Contextual  ism  and 
the  Reader's  Values,"  Paunch,  53-94  (1930),  122-134. 

Stephen  C.  Popper  offers  a  powerful  aesthetic  in.  contextual- 
ism.  As  a  world  hypiothesis  (a  fundamental  orientation  toward 
phenomena  that  emphasizes  the  on-qoinq  event,  vivid  in  its 
context)  contextual  ism  is  fairly  new  and  most  closely  allied  to 
orqanicism,  least  allied  to  formalism  and  to  mechanism.  But  as 
an  aesthetic  orientation  it  does  not  help)  the  reader  sort  through 
literature  or  art  for  particular  values.  Vividness  is  unquanti- 
fiable;  but  more  importantly  what  it  portends  may  well  vary  from 
reader  to  reader.  Unlike  adherents  to  other  aesthetic  orientations, 
a  contextuali  st  necessarily  impiorts  values  into  his  criticism, 
even  while  remaining  a  pure  contextualist .  This  is  because  the 
commoting  aesthetic  orientations  offer  familiar  values  on  their 
face,  as  it  were  (such  as  organic  integration  and  wholeness, 
for  example) .  And  the  strands  or  events  they  organize  into 
particular  wholes  do  not  portend  anything  beyond  themselves. 

Only  contextual  ism  has  an  aesthetically  rooted  concern  for  revela¬ 
tion  and  meaning  in  events--wh ich  makes  it  an  expecially  powerful 
aesthetic  for  literary  art. 
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JASON,  Philip  K.,  Associate  Professor,  Thawing  Out,  Washington, 
D.C.:  Dryad  Press,  1979. 

This  book  contains  twenty-four  poems  ranging  from  strict 
verse  forms  (such  as  terza  rima)  to  free  verse.  Many  of  the 
poems  appeared  first  in  such  periodicals  as  Commonweal ,  Green¬ 
field  Review,  Hampden -Sydney  Poetry  Review,  Kansas  Quarterly, 
Poet  and  Critic,  and  West  Coast  Poetry  Review. 


JASON,  Philip  K. ,  Associate  Professor,  "Modern  Versions  of  the 
Vi  1  land  le,,!  College  Literature,  7  (Spring  1980),  136-4  5. 

The  formal  characteristics  of  the  villanelle  provide  a  range 
of  opportunities  that  modern  poets  have  exploited  in  various 
ways.  The  essential  features--a  narrow  rhyme  range  and  the 
patterned  repetition  of  two  ref ra ins--demand  a  strategy  that 
releases  the  power  residing  in  the  interplay  of  constant  and 
variable  elements.  Schemes  of  classification,  progression,  and 
polarity  have  been  handled  effectively  in  this  structure.  Other 
formal  features  include  a  three-part  structure  that  overrides 
the  six  stanzas  of  the  villanelle  and  that  exaggerates  the 
natural  positional  emphasis  of  short  stanzaic  poems.  A  dominant 
theme  in  modern  villanelles  is  that  of  obsession:  the  formula 
of  repetition  is  manipulated  to  the  end  of  reproducing  or  drama¬ 
tizing  a  monomaniacal  vision.  Typical  villanelle  variations 
include  punctuation  shifts  in  the  repeating  lines  that  alter 
syntax  and  meaning,  and  small-scale  verbal  substitutions  that 
relax  the  strict  rules  of  the  form  without  losing  its  essential 
expressive  trains..  The  attraction  of  the  villanelle  form 
suggests  that  its  pattern  corresponds  to  basic  experiential 
patterns  of  thought,  emotion,  and  action. 

****** 


JASON,  Philip  K . ,  Associate  Professor,  "The  Writer  in  the 
University  After  World  War  IT:  Overview  of  Controversy," 

JGE:  The  Journal  of  General  Education,  31  (Spring  1979), 

4  5-64  . 

A  survey  of  opinions  published  during  the  period  1947-1976 
reveals  a  wide  range  of  attitudes  about  the  relationship  between 
the  creative  writer  and  the  university.  As  more  and  more  writers 
made  the  university  either  their  place  of  employment  or  the 
benevolent  sponsor  of  their  writing  careers,  controversy  devel¬ 
oped  over  whether  or  not  this  growing  alliance  was  advantageous 
to  the  parties  concerned.  Some'  observers  felt  that  the  writer's 
i ndepondence  would  suffer.  They  feared  an  institutionalization 
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of  the  world  of  letters  from  which  a  timid,  insular,  and  conform¬ 
ist  "academic"  writing  would  result.  Others  arqued  that  the 
presence  of  exemplars  of  the  creative  process  would  open  new 
channels  of  knowledge  that  universities  had  not  promoted  in  the 
past.  Still  others  felt  that  the  writer  was  a  "natural" 
educator,  and  that  his  practice  and  experience  could  be  of 
great  benefit  to  the  essential  university  task  of  maintaining 
and  enhancing  a  literate  society.  Further  dialogues  arose  over 
the  ideal  format  for  the  writer-university  relationship.  How 
should  it  be  structured  so  as  to  maximize  benefits  and  minimize 
risks?  In  spite  of  the  controversy,  the  alliance  has  continued 
to  gain  strength  and  to  modify  itself  according  to  the  perceived 
needs  of  the  institutions  and  the  writers. 

****** 


NOLAN,  Charles  J.,  Jr.,  Assistant  Professor,  "Going  Back  to 
School,"  JGE :  The  Journal  of  General  Education,  31  (1979), 
129-40. 

This  article  traces  the  author's  progress  from  initial 
decision  to  return  to  graduate  school  at  aae  31  to  securing  the 
Ph.D.  and  a  job.  The  Iona  foreground  of  decision-makinq  and 
preparation  for  the  return  are  set  in  the  context  of  both 
national  and  personal  history;  one  complicated  the  other.  All 
the  usual  hurdles  are  discussed--course  work,  candidacy  examina¬ 
tion,  comprehensives ,  dissertation,  job-hunting — but  always 
there  is  an  attempt  to  make  the  idiosyncratic  representative. 

The  article  speaks  to  those  contemplating  a  similar  return  to 
school  in  these  difficult  times  and  to  those  who  teach  in  or 
direct  graduate  programs. 


****** 


NOLAN,  Charles  J.,  Jr.,  Assistant  Professor,  Aaron  Burr  and 
the  American  Literary  Imagination .  Westport,  Conn.: 

Greenwood  Press,  1980. 

American  writers  have  used  the  figure  of  Aaron  Burr  to 
express  several  of  society's  deepest  fears.  Though  Burr  was  a 
complex  personality,  the  popular  conception  of  him  as  the  cold- 
hearted  murderer  of  Hamilton  or  as  the  detestable  conspirator 
who  tried  to  destroy  the  Union  prevails.  Such  a  view  becomes 
commonplace  after  Burr's  political  enemies  attack  him  as  a 
Catiline,  Cain,  and  sexual  predator.  Influenced  by  these 
perjorative  images,  American  dramatists  often  repeat  them  in 
their  works  and  add  depictions  of  their  own.  But  as  the  distance 
from  the  historical  events  in  which  Burr  figured  increases,  the 
dramatic  treatment  of  him  becomes  more  positive.  Overall,  three 
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iin.uu'K  predominate — those  of  traitor,  predator,  and  victim-- 
the  first  two  in  the  nineteenth  century,  the  last  in  our  time 
Like  the  j 1  laywr  i  nil  t  s  ,  American  novelists  and  short  story 
writers  present,  a  mixed  picture  of  Burr.  Here  are  the  same 
three  principal  i.manes  of  him  alonq  with  equally  appropriate 
analonues  for  them- -those  of  Catiline,  Lovelace,  and  Warwick. 
And  once  more  the  way  in  which  Burr  is  portrayed  shifts  with 
t  i  me . 


The  Aaron  Burr  emerninn  from  our  literature,  then  is  a  com¬ 
plex  f inure  whom  American  authors  employ  for  reasons  not 
immediately  apparent .  In  chocs i nq  to  hiqhliqht  the  three  major 
aspect  s  of  him  that  they  did,  they  seem  to  use  him  as  a  vehicle 
to  express  society's  fears  and  therefore  in  some  way  to  purqe 
then .  Thus  in  a  nineteenth -century  world  that  is  apprehensive 
about  both  the  dismemberment  of  the  Union  and  the  ruination,  of 
its  women,  tile'  views  our  writers  naturally  emphasize  arc.1  those 
of  conspi rator-tra i tor  and  predator.  And  in  a  twentieth-century 
society  that,  feel  threatened  by  the  various  forces  that  act  to 
crush  the  individual,  it  is  perhaps  not  unexpected  that  our 
authors  also  turn  to  the  portrayal  of  Burr  as  victim.  By 
chocs i no  to  focus  upon  these  particular  roles  and  by  select inq 
for  them  the  appropriate  analoques  of  Catiline,  Lovelace,  and 
Warwick,  they  raise  Burr  to  the  level  of  an  American  symbol. 

Thus  ho  comes  to  represent  aspects  of  American  life  that  are 
profoundly  d isturbinq-- touches ,  that  is  upon  our  most  terrifyinq 
niqhtmarcs  of  societal  chaos,  of  phallic  plunderino  of  our 
women ,  and  of  helpless  victimization. 

****** 


Ah’,  Charles  J.,  Jr.,  Assistant  Professor,  "Lewis'  'Objective 
Boom' :  Key  to  Aesthetics,"  The  Bulletin  of  the  New  York 

C.  F .  Lewis  Society,  .10  (1979),  5-6. 

fine  of  the  more  important  thematic  passanes  in.  That  Hideous 
St.  renqi.ii  is  the  five-pane  discussion  of  Frost's  "Objective 
Boom.  "  Aside'  from  its  qeneral  significance,  the  section  also 
:  i  -  ■'  ’  i  d>  a  key  to  understand  i  no  Lewis'  sense  of  the  beautiful. 
Perhaps  the  most  fundamental  of  the  author's  aesthetic  beliefs 
is  that,  man  has  an  innate  predilection  Cor  beauty.  Other 
elements  of  Lewis'  credo  of  beauty  cmerqo  by  implication:  the 
reautiful  possesses  total  coneruity,  is  pleasantly  colorful, 
in d  conveys  emotional  warmth;  it  involves  an  exact  sense  of 
symmetry  and  proportion  and  exhibits  careful  reqularity;  it 
demands  balance  and  a  correspondence  between  subject  matter  and 
manner  of  realization;  and  it  is  linked  inextricably  with 
morality.  For  Lewis,  all  that  the  word  "normal"  implies  is  the 
L'  mu  t.  i  f  u  1  . 
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NO LAN,  Charles  J.,  Jr.,  Assistant  Professor,  "Structural 

Sonh i st  i cat  ion  in  'The  Complaint  unto  Pity,'"  Chaucer  Review, 

1 3"  (  1979)  ,  363-72  . 

Critics  have  often  regarded  "The  Complaint  unto  Pity"  as 
iust  an  early  poem  in  which  Chaucer  makes  use  of  a  standard  form. 
But  perhaps  the  best  way  to  read  the  poem  is  to  sec  it  as  a 
rather  sophisticated  if  problematic  attempt  to  blond  the  amorous 
and  the  local  complaints  and  to  note  some  of  the  advantaqeous 
effects  that  such  a  mixture  has  upon  representative  aspects  of 
the  poem.  There  can  be  no  doubt,  that  the  piece  is  a  standard 
lover's  plea  because1  all  of  the  elements  of  that  form  manifest 
themselves  in  the  work.  What  has  not  been  generally  recognized 
is  that  Chaucer  also  employs  the  structure  of  the  legal  bill  in 
the  second  half  of  the  poem,  a  structure  consisting  of  an 
address,  a  statement  of  grievance ,  and  a  prayer  for  remedy. 

Such  recognition  resolves  several  of  the  problems  that  critics 
have  raised  and  also  makes  clear  the  advantages  that  Chaucer 
gains  from  the  merger  of  the  t:v/o  complaint  forms,  particularly 
an  intensified  language  and  an  enriched  personification.  Thus 
"The  Complaint  unto  Pity"  demonstrates  Chaucer's  already  highly 
developed  skill  and  foreshadows  the  kind  of  technical  brilliance 
he  will  liter  so  fully  display. 

****** 

ROSS,  Stephen  M.,  Assistant  Professor,  "Faulkner's  Absalom , 
Absalom!  and  the  David  Story:  A  Speculative  Contemplation , " 
in  The  David  Myth.  West  Lafayette,  Indiana:  Purdue  University 
Press,  1980,  pp.  136-155. 

William  Faulkner  valued  the  Old  Testament  for  its  stories 
and  characters  more  than  for  its  philosophy.  In  exploring  how 
the  biblical  David  story  comes  to  be  renewed  in  Absalom,  Absalom!, 
we  must  examine  the  ways  in  which  Faulkner  rearranges  the  story 
and  the  relationships  among  the  characters.  The  novel's  main 
character,  Thomas  Sutpen,  should  be  seen  as  more  than  a  morally 
inadequate  David  figure,  but  also  as  a  "king"  and  "father"  figure 
in  a  more  general  sense.  Like  David,  Sutpen  succeeds  in  the 
terms  demanded  by  his  culture,  and  like  David  he  has  qualities 
of  boyishness  and  naivety  which  separate  him  from  the  other 
cotton  barons  of  the  South.  But  Sutpen  is  like  Saul,  too,  in 
his  superior  stature  and  prowess,  and  in  his  attempt  to  use  his 
own  son  to  prevent  another  son's  rightful  inheritance.  Faulkner 
also  makes  use  of  the  relationships  between  Saul,  Jonathan,  and 
David,  and  between  David,  Amnon,  and  Absalom  in  portraying 
Sutpen,  Charles  Bon,  and  Henry  Sutpen.  Each  of  these  familial 
struggles  grows  out  of  the  conflicting  demands  of  love  and 
authority.  This  article  analyzes  Faulkner's  use  of  the  David 
story . 

****** 
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STEINBAUGH,  Eric  N . ,  Major,  USMC ,  "Will  the  Real  Winston 
Churchill  .  .  New  Hampshire  Profiles,  (July  1979),  36-37. 

In  December  of  1900,  the  American  Winston  Churchill  held  a 
dinner  party  in  Boston  in  honor  of  the  English  Winston  Spencer 
Churchill.  The  American  was  an  1894  graduate  of  the  U.  S.  Naval 
Academy,  an  extremely  popular  novelist,  and  could  boast  that  he 
had  first  rights  to  his  name  since  he  was  three  years  older  than 
his  British  namesake.  The  English  Churchill  was  in  America 
lecturing  on  the  Boer  War  after  his  dramatic  escape  from  Pretoria 
He  had  written  to  the  American  in  1899  that  he  would  henceforth 
sign  his  name  "Winston  Spencer  Churchill"  in  order  to  avoid 
confusion.  This  did  not  seem  to  solve  the  problem,  however,  for 
in  the  Englishman's  autobiography  he  says  that  while  in  Boston 
"all  my  mails  were  sent  to  his  address  while  the  bill  for  the 
dinner  came  in  to  me.  I  need  not  say  that  both  these  errors 
were  speedily  redressed." 


****** 


TINSLEY,  Molly  B.,  Assistant  Professor,  "Muddle  et  Cetera: 

Syntax  in  A  Passage  to  India,"  Journal  of  Narrative  Technique, 
(Fall  1979) , "191-198. 

This  article  illustrates  the  ways  in  which  Forster  disrupts 
the  orderly  subordination  of  the  complex  sentence  in  order  to 
render  verbally  the  muddle  that  was  India.  Sentences  in 
A  Passage  to  India  undermine  climax  and  fight  closure  as  consist¬ 
ently  as  does  tBe  structure  of  that  novel.  Comma  splice 
sentences  and  burgeoning  catalogues  further  assert  the  irrepressi 
bility  of  chaotic  experience  against  the  tidiness  of  sentences. 

****** 


TOMLINSON,  David  O.,  Associate  Professor,  "William  Cullen 
Bryant,"  Dictionary  of  Literary  Biography :  Volume  3: 

Antebjellum  Writers  in  New  York  and  the  South .  Ed.  Joel 
Meyerson,  Gale:  Detroit,  Michigan,  1979,  pp.  30-43. 

Bryant  became  America's  first  poet  to  win  international 
acclaim.  He  learned  to  wri :  with  an  easy  style,  expressing  a 
viewpoint  not  common  to  art  .  _s  in  his  era.  Until  the  1830's 
he  was  seen  as  being  in  the  forefront  of  experimental  poetry. 

Realizing  that  poetry  could  never  provide  him  with  a  steady 
income,  Bryant  never  depended  on  it  for  his  livelihood.  Indeed, 
by  1829,  he  had  a  lucrative  position  as  editor  of  the  New  York 
Evening  Post,  a  position  he  held  until  his  death  in  1878. 
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As  he  matured,  he  wrote  less  and  less  poetry;  but  the  work 
of  his  youth  became  popular;  and  the  small  body  of  work  he 
produced  later  in  life  received  the  acclaim  of  the  masses  if  not 
of  the  critics. 

He  also  earned  a  wide  reputation  as  an  editor  and,  in  part 
because  of  his  editorial  prominence,  was  a  real  celebrity  in 
New  York  until  the  time  of  his  death. 

The  article  is  a  biographical  and  critical  estimate  of  Bryant. 

****** 


WOOTEN,  John,  Assistant  Professor,  "The  Metaphysics  of  Milton's 
Epic  Burlesque  Humor,"  Milton  Studies ,  13  (1979),  255-273. 

There  are  two  worlds  in  Paradise  Lost — a  tragic,  fallen 
world  and  a  comic  universe  of  ultimate  Christian  promise.  The 
comic  obviously  supersedes  the  tragic  in  the  theological  sense, 
but  in  the  poem's  narrative  drama  the  two  are  held  in  an  uneasy 
and  tension-filled  balance.  This  balance  is  the  source  of  the 
poem's  burlesque  vision  of  absurdity.  In  the  first  part  of 
this  essay  burlesque  is  defined,  using  the  Paradise  of  Fools 
episode.  Then  burlesque's  affinities  to  modern  black  humor  is 
considered.  The  psychological  and  metaphysical  aspects  of 
Milton's  burlesque  are  illuminated  by  a  comparison  to  twentieth- 
century  black  humor,  and  important  analogies  between  the  two  can 
be  made.  After  establishing  initial  definitions,  key  passages 
are  examined  which  show  the  involvement  of  Satan,  Sin  and 
Death,  Chaos,  and  even  Milton's  God  in  unmistakable  burlesque 
activity . 


****** 
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BKRGMANN ,  Harriet,  Assistant:  Professor,  "Henry  Adams'  Esther: 
No  Faith  in  t  lie  Patriarchy,"  Chesapeake  American  Studios 
Association,  2  November  1970. 

*  *  *  *  *  * 


BERMAN,  Neil,  Assistant  Professor,  "Workshops  or  PI ay shops? 
Came  Strategies  in  the  Teaching  of  Writinq,"  Conference  on 
Colleqe  Composition  and  Communication,  ’Wash  i  nq  ton  ,  D  .  C  •  , 
13-10  March  10 BO. 


****** 


1  i  11,1.,  John  M .  ,  Assistant  Professor,  and  Allan  LEFCOWITZ , 

Professor,  "Pci once  Amonq  the  Paces:  Or,  Mind  and  Matter  i 

Doesn't  Matter,"  Victorians  Institute  Conference,  Richmond, 

Virqinia,  October  1979. 


****** 

JASON,  Philip  K.,  Associate  Professor,  Poetry  Readings,  The 

Writer's  Center,  November  1979;  The  Folger  Shakespeare  Library, 
April  1930;  Georgetown  University,  April  1980;  Montpelier  Arts 
Center,  April  1980. 


****** 


LEFCOWITZ ,  Allan,  Professor,  Panelist,  "Influences  of  Science  and 
Technology  on  Literature,"  Library  of  Congress,  May  1979. 

****** 

LEFCOWITZ,  Allan,  Professor,  "Editing  and  the  Writer,"  Northern 
Virginia  Society  of  P.E.N.,  Northern  Virqinia  Community  College, 
October  1979. 

NOLAN,  Charles  J.,  Jr.,  Assistant  Professor,  Chairman,  Panel  on 
American  Romanticism,  Northeast  Modern  Languane  Association, 
North  Dartmouth,  Massachusetts,  21  March  1980. 

****** 

TINSLEY,  Molly  Assistant  Professor,  Fiction  Reading,  Greater 

Reston  Arts  Center,  October  1979. 

****** 

TINSLEY,  Molly  B.,  Assistant  Professor,  "Writing  Fiction:  Get 
Started,"  McKendreo  College  Writers'  Conference,  Lebanon, 
Illinois,  2-3  May  1980. 
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TOMLINSON,  David  O.,  Associate  Professor,  "American  Literature 
as  It  is  Taunht, "  South  Atlantic  Modern  Laneuane  Association, 
Atlanta,  C.eorqia,  2  November  1070. 
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HISTORY  DEPARTMENT 


PIl'o cssox  Lclxxij  V .  Thompson,  Cka.i'iman 


For  the  History  Department,  1979-1980 
was  a  banner  year  in  both  publication 
and  research.  Four  books  appeared  and  a 
fifth  was  revised.  All  were  in  the  field 
of  naval  history.  Of  the  new  publications, 
one  provides  a  revisionist  view  of  the 
naval  policy  debate  in  the  young  republic; 
two  arc  biographies  of  important  naval 
officers  of  the  post-Civil  War  era;  and 
the  fourth  provides  the  first  narrative 
history  of  the  Naval  Academy  since  1900. 

The  faculty  also  published  a  total  of 
sixteen  articles,  papers,  and  encyclopedia 
entries.  Finally, two  department  members 
collaborated  with  the  Educational 
Resources  Center  to  produce  two  videotape 
historical  documentaries,  both  approximately  a  half-hour  in 
length . 

The  wide-ranging  research  interests  of  the  History  Department 
faculty  ensure  that  this  scholarly  productivity  will  continue. 

Six  other  books  are  currently  in  press,  numerous  articles  have 
been  accepted  for  publication,  and  many  other  works  are  in  progress. 
Two  projects  were  sponsored  by  Naval  Academy  Research  Council 
grants . 

Throughout  the  year,  the  History  Department  continued  to  partici¬ 
pate  actively  in  professional  conferences  across  the  country. 

At  nine  of  these  conferences,  faculty  members  presented  papers. 

Other  historical  presentations  were  made  to  military  and  civic 
audiences . 

The  results  of  the  History  Department's  deep  involvement  in 
research  are  reflected  in  the  ongoing  enrichment  of  its  students' 
classroom  experience  as  well  as  in  the  production  of  scholarly 
publications  and  papers. 
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HISTORY  DiPAk’TMlNT 


THE  PAPERS  OP  JOHN  PAUL  JONHS 


Researcher :  Assistant.  Professor  James  C.  Bradford 

Sponsor:  National  Historical  Publications  and  Records  Commission 

This  project  will  produce  a  complete,  scholarly  edit  ion  of 
the  papers  oi  John  Paul  Jones.  The  first  phase  of  the  project 
involves  the  collection  of  all  Jones  materials.  To  date  copies 
have  been  obtained  from  6 8  repositories.  Over  2000  items  have' 
boon  accessioned  and  filed;  targets  have  been  prepared  for  future 
photoqraph  l  ng ;  and  transcribing)  of  documents  has  begun.  This 
phase  of  the  project  should  be  completed  by  .June  1981.  Documents 
will  t hen  be  selected  for  the  let Ler-press  edition,  all  documents 
prepared  for  publication,  and  a  subject  index  and  findinq  guide 
will  be  prepared.  The  entire  project  should  be  completed  by 
August  of  1983. 


****** 


DYNAMIC  MILITARY  ENGAGEMENTS  THROUGH  COMPUTER  GRAPHICS 
Researcher:  Associate  Professor  William  M.  Darden 

Sponsor:  Naval  Academy  (Academic  Dean) 

The  object  of  this  project  is  to  present  a  classroom  demon¬ 
stration  by  means  of  computer  yraphics  of  the  background,  develop¬ 
ment,  and  results  of  selected  battles.  Complete  statistics  of  the' 
opposing  forces,  as  well  as  pictures  of  important  commanders,  the 
battlefield  terrain,  and  weapons  used,  are  made  available. 

The  Battle  of  Chance  1  lorsvi  1  le ,  ttie  greatest  victory  of  the 
Army  of  Northern  Virginia  (May  1863),  was  put  on  line  this  year. 

****** 


HISTORY  OF  MARINE  AMPHIBIOUS  OPERATIONS  IN  WORLD  WAR  II 

Researcher:  Associate  Professor  William  M.  Darden 

Sponsor:  Academic  Dean  -  Instructional  Development  Program 

In  reference  to  the  preceding  project,  the  decision  was  made 
to  put  amphibious  operations  on  videotape  rather  than  the  computer. 
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A  JB-minute  documentary  of  Guadalcanal,  the  first  amphibious 
operation  of  the  war,  reviews  the  course  and  assesses  the 
sinnificance  of  the  struqqle.  It  is  hoped  that  this  is  the  first 
tape  in  a  series  which  will  show  the  history  and  development  of 
Marine  amphibious  operations  in  World  War  Two. 

****** 


INVEFTIGATJON  OF  ACCIDENTS  ABOARD  U.  S.  NAVAL  VESSELS 
Researcher:  Associate'  Professor  William  IN.  Darden 

.Sponsor:  Academic  Dean  -  Instructional  Devcopment  Program 

An  investigation  was  conducted  into  shipboard  accidents  to 
prove  or  disprove  the  necessity  for  an  acoustic  eqress  system 
aboard  ships.  The  i nvest i nat ion  showed  that  such  a  system 
should  be  available. 


****** 


INTELLIGENCE  AND  VALUI'S 

Rose  i r cher:  Associate  Professor  David  E.  Johnson 
F;  onsor:  Naval  .Academy  Research  Council 

The  j urposo  of  this  project  is  to  assess  the  implications  in 
t.  !.<•  evolution  of  our  concept  of  human  it.  tel  1  i nonce  for  chances 
in.  our  vn  1  u<  concepts.  The  objectives  arc':  t1)  to  clarify  one 

:•  i  qn  1  f  i  car.t  shi  f  t  in  our  conceptual  framework;  (?)  to  write  about 
t  he  cot: cl  unions  of  t  he  research  so  that  others  can  understand 
what  is  written;  (3)  to  publish  some  of  these  writ  inns.  The 
n  •searcher  plans  to  read  several  books  and  articles  deal  inc  with 
artificial  l  n t c  ■  1 1  i pence  as  an  adequate  model  for  human  intelli¬ 
gence,  eomparino  thorn  with  more  trad.it  ion  a  1  notions  of  the 
nature1  of  man.  Then  ho  will  analyze  the'  implications  of  those 
chances  in  our  culture's  view  of  man  for  our  value::.  This 
:  ro  jert  is  in  preliminary  stances. 


****** 
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MEMBER  COUNTRY  INFLUENCING  OF  ORGANIZATIONAL  DECISION-MAKING: 

THE  CASE  OF  THE  WORLD  BANK  GROUP 

Researcher:  Lieutenant  Commander  Robert  W.  Stuart,  USN 

Sponsor:  Arleiqh  Burke  Scholarship 

This  dissertation  is  intended  to  meet  the  final  outstanding 
requirement  for  the  doctorate  in  International  Economics  at  the 
Fletcher  School  of  Law  and  Diplomacy,  Tufts  University. 

The  completed  study  met  three  research  objectives.  First, 
a  review  of  functional,  structural,  and  behavioral  literature 
was  conducted  to  identify  the  key  elements  to  be  included  in  a 
comprehensive  decis ion-mak i nq  model  equally  app! icable  at  the 
three  levels  of  analysis.  Second,  this  doc i s ion-mak inq  model 
was  constructed  and  functional,  structural,  and  behavioral  over¬ 
views  of  the  model  developed .  Then  finally,  the  model  was 
tested  considering  one  part  icular  int  ernat  ional  development 
oreani zat ion ,  the  World  Bank  Group. 

The  i  n-depth  analysis  of  the  dec  i  s  ior.-mnk  1  nn  processes  of 
the  World  Bank,  ('roup  uncovered  t  lie  ox  i  s  fence  of  precise 
i  i.f  1  uerico-avenuos  or  "influence  pressure  points"  by  which  or 
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SPONSORED  RESEARCH 


IUSTORV  DEPARTMENT 


THE  CZECH  LEGION  IN  ITALY 

Researcher:  Associate  Professor  Rowan  A.  Williams 

Sponsor:  Naval  Academy  Research  Council 

There  is  no  known  publication  in  English  that  treats  the 
history  of  the  Czech  prisoners  of  war  in  Italy  in  World  War 
One.  Thanks  to  the  political  activities  of  Czech  nationalists 
in  the  allied  nations,  the  prisoners  were  mustered  into  the 
fith  Division  of  the  Czechoslovak  National  Army.  The  division 
was  committed  against  the  Austrians  at  the  Battle  of  the  Piave 
in  .June  1918,  held  a  crucial  sector  of  the  Alpine  front  in 
August,  and  participated  in  the  Final  Vittorio-Veneto  Offensive. 

The  legionnaires  then  accompanied  Thomas  Masaryk  to  Czechoslovakia, 
whore'  they  occupied  the  province  of  Slovakia  in  defiance  of  the 
Hungarian  Communist  Government.  A  preliminary  study  of  the 
lea  ion  has  boon  completed. 


THE  F.  S.  NAVY  AND  CHINA,  1949-1980 

Pi  )  rehor :  Midshipman  1/C  Samuel  J.  Cox 

\.iv :  :  Assistant  Professor  Robert  William  Love,  Jr. 

i'-  <  r.sor  :  Trident  Scholar  Program 

American  foreign  policy  on  the  Chinese  Civil  War  went  through 
‘  phases  from  1949  to  1990:  support  of  the  Nationalist  govern- 
"■  :.t.  ,  mod  i  it  ion  of  the  confl  ict.,  non  involvement ,  and  resumed 
it*  ichmer.t  to  Ch.iing  Kai-shek  and  the  Kwomintano.  Throughout 
t  !;•  critical  five'  years  in  Sino-Amor  ican  history,  the  U.S.  Navy 
r  i  i t  a  i  :.ed  a  major  command  in  China  and  attempted  to  play  a  signifi- 
•c.t  role  <  r.  *  he  shaping  of  American  foreign  policy  in  Asia . 

Eg  i  ’.a  tor  the  first  tine  recently  dec  1  ass  i  f  ied  documents,  this 
*  -idy  *1 1  sc.  ■•.•••red  that  American  admirals  in  China  continuously 
i  c  o. :  t  od  ’.r  v.'.r.'i  a  i : :  <  •  support  for  the  Nationalist  regime  despite  its 
r  ■  tot  i  ■  try  i :-• !  corns  *  eharact  err. .  Advocacy  of  this  policy  per- 
.  i  *'"'  t  la-'  •ug'-ogt  t  h<  o  o : :  f  1  ict  oven  after  it  was  apparent  that  the 
a  ;  :  i!  ;  t  i  1  !  '•  •  •  !  :i<-  C  i  v  i  1  W  i  r ,  The  study  showed  that.  these 

••  e  :  i  •  ■ !  *  ■:.  1  y  1  uk<  warm  sympathy  in  the  Navy  Department 

o  :  1  ’  :■  ’  ■■  ■  i  t  1  ;•  ■  "n  i  <  ■■  r  .  L  i  s  i  on  s  in  Amer  i  ca  '  s  postwa  r 

•  :  !  !  .  *  .  >:  '  I.,  o*  ’■  i .  ■  r  hand,  bv  their  rrler  *'  loss  friendship 

*  :  •  ■  '•  c  .  ;  il.  f  ;•  •  :.>•••.'  •  admirals  si  iffened  the  resolve  of 

■  •  t  to  ;•••!'  1  i  i  *  i  •  with  the  I’ommun  is  t  s  on  the 

>  i- :  '  .  •  )  •  t1--  Ft  at  es  would  not  allow  his  government 


*  *  *  *-  -k  * 
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METAPHYSICS  AND  POETRY 

Researcher:  Assistant  Professor  P.  Robert  Artiqiani 

Def^ninq  consciousness  as  a  function  of  metaphysics  in 
Western  terms,  Heidegger's  definition  of  poetry  as  a  distinct 
mode  of  learning  intended  to  overcome  all  alienation  is  dis¬ 
cussed.  The  shared  ambition  and  methodology  of  the  poet 
Wallace  Stevens  is  also  examined.  Stevens,  however,  found  that 
his  poems  never  achieved  Heidegger's  goal.  Rather  than  estab¬ 
lishing  a  metaphysical  union  subsuming  the  condition  .f  aliena¬ 
tion,  Stevens  found  that  each  poem  established  a  new  realm  of 
consciousness . 


****** 


THE  RELIEF  OF  MAJOR  GENERAL  COMMANDANT  BARNETT 
Researcher:  Major  Merrill  M.  Bartlett,  USMC 

The  reason  for  the  dramatic  and  unexpected  relief  of 
Major  General  Georqe  Barnett  as  Commandant  of  the  U.  S.  Marine 
Corps  in  1920,  following  his  extremely  effective  conduct  of 
that  office  during  World  War  One,  has  never  been  satisfactorily 
explained.  This  study,  based  upon  extensive  archival  research, 
provides  the  first  complete  account  of  the  incident. 


****** 


GEORGE  BARNETT,  1359-1930:  A  REGISTER  OF  HIS  PERSONAL  PAPERS 
Researcher:  Major  Merrill  L.  Bartlett,  USMC 

As  Major  General  Commandant,  1914-1920,  George  Barnett 
headed  the  Marine  Corps  at  an  important,  transitional  state  of 
its  history.  This  register  of  his  papers,  covering  the  entire 
span  of  his  career,  1881-1923,  should  be  valuable  for  students 
of  the  naval  service. 


*  *  *  *  *  * 


128 


7 NVl  PI  Wl  NT  R[ SI  ARCH  IHSTCRV  £>f  PART.'d  V7 


CRUISE  01’  THE  IROQUOIS 

Ri'fu-archor:  Ma  jor  Merrill  H.  Bartlett,  USriC 

In  1889  the  screw-s loop  U.S.S.  T  rogue  ls  broke  her  propel! or 
shaft  while  proceed i nq  from  Honolulu  to  Samoa.  Her  propeller 
was  jammed  in  a  position  that  made  it  impossible  to  steer  her 
under  sail  and  eventually  she  drifted  across  the  Pacific  to  the 
coast  of  Kashi ngton.  This  account  of  the  incident,  dur i no  which 
her  crew  endured  considerable  privations  and  which  could  easily 
have  ended  in  disaster,  is  based  on  original ,  archival  research . 

****** 


A  HISTORY  OE  THE  FIRST  MARINE  DIVISION,  1941-1979 
Researcher:  Professor  William  M.  Belote,  co-author 

Tiie  objective  of  this  project  is  to  present  a  balanced, 
illustrated,  chronological  account  of  the  entire  histor  y  to 
date  of  the  First  Division  of  the  V .  S.  Marine  Corns .  The  book 
will  consist  of  approximately  60,000  words,  will  be  profusely 
illustrated,  and  will  cover  all  campa i gns  in  which  the  division 
has  partici pa  ted . 


******* 


RE  UAL  ENTREPRENEURSHIP  IN  Till  EARLY  REPUBLIC  :  HENRY  LEE’S 
MAT T  I  AAV TELE 

Researcher :  Assistant  Professor  James  C.  Bradford 

Tiiis  project  will  provide  an  analyt  i  ca  1  examination  of  the 
way  in  which  a  lead i ng  pol  it  i cal  figure  of  Virginia's  early 
•/ears  as  a  slate  used  ins  net  work  of  friends,  1;  i  s  governmental 
nos  i  t  ions,  and  ills  social  pos  i  t  ion  in  the  local  community  to 
further  the  development  of  property  lie  owned  is  a  town  and 
manufacturin'?  site.  "I.inht  Morse  Harry"  Lee  was,  a  wa  r  Eero  , 
served  as  gover  nor  of  V i rg i n i .  i ,  and  invested  in  real  estate  is 
in  effort  to  establish  a  firm  financial  base-  for  his  family. 
Many  of  his  methods  would  be  considered  giies.t  ionable  under 
today's  confl id  of  interest  standards  but  were  acceptable  in 
his  time.  This  project  will  ■  -saw  ,  •  ■  >■  t  itos.e  met.  hods,  and  explain 
why  I.ee  failed  in  his  venture  and  wt.un  1  up  in  debtors,'  ;  -r  i  son . 
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the  interstate  slave  trade  in  Virginia:  the  old  view  vs. 

THE  NEW 

Researcher:  Professor  William  L.  CalderhoacI 

This  project  is  a  follow-up  of  research  conducted  several 
years  aqo  that  analyzed  Maryland  archival  records  deal  inq  with 
interstate  si  ave-trad  i  nq  activities  in  Maryland  before'  the 
Civil  War.  That  paper  showed  that  the  interstate  slave?  trade, 
at  least:  for  Maryland,  was  far  less  siqnif leant  than  authorities 
had  assumed  it  to  be.  Pj nee  Maryland  was  not  necessarily  u 
representative  slave  state,  the  findinqs  wore  considered  to  be 
interest inq  bui  not  necessarily  revolutionary  in  nature. 

The  new  study  stress inq  Vi rq in in,  a  typical  slave  state, 
should  dei ermine  conclusively  how  significant  the  interstate 
si avo  trade  really  was.  An  analysis  of  bills  of  sale,  traders' 
records,  shipment  manifests  list,  and  other  pertinent  material 
is  l:>i  •  i  nq  made  of  the  major  Virginia  counties  scllinq  slaves. 

Thus  far,  the  statistics  show  that  the  intensity  of  the  trade 
i  r.  Virginia  was  hiqhor  than  in  Maryland,  but.  the  total,  extent 
of  the  trade— as  the  Maryland  study  had  earlier  imp] ied — was 
clearly  far  less  than  the  old  propagandists  would  have  us 
be 1 i eve . 


****** 


AMERICAN  SECRETARIES  OF  THE  NAVY 

Researcher:  Professor  Paolo  E.  Coletta,  co-author 

The  careers  and  contributions  of  sixtv-two  Secretaries  of 
the  Navy  are  described  in  a  two-volume  work  to  be  published  by 
the  Naval  Institute  Press  in  1980.  The  researcher  wrote  five 
of  the  individual  biographical  essays,  edited  and  proof-read 
the  remainder,  and  prepared  the  index. 

****** 


A  BIBLIOGRAPHY  TN  AMERICAN  NAVAL  HISTORY 
Researcher:  Professor  Paolo  E.  Coletta 

A  collection  has  been  prepared  of  4,900  books,  articles, 
documents ,  dissertations,  and  works  of  fiction  that  are  deemed 
important  in  teaching  American  naval  history.  An  index  of 
authors  and  a  subject  index  are'  included. 


****** 
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GENERAL  CLIFTON  CATES,  USMC 

Researcher:  Professor  Paolo  E.  Coletta 

A  biographical  essay  is  being  prepared  for  Commandants  of 
the  Marine  Corps,  edited  by  Assistant  Professor  Robert  W.  Love, 
Jr.,  and  Major  Merrill  M.  Bartlett,  USMC. 


ADMIRAL  LOUIS  E.  DENFELD 

Researcher:  Professor  Paolo  E.  Coletta 

A  biographical  essay  has  been  prepared  for  The  Chiefs  of 
Naval  Operations,  edited  by  Assistant  Professor  Robert  W.  Love, 
Jr.,  and  currently  in  press. 


THE  NAVAL  WAR  IN  THE  WEST  IN  WORLD  WAR  ONE 
Researcher:  Professor  Paolo  E.  Coletta 

The  history  of  the  naval  war  between  Germany  and  the 
Western  powers,  1914-1918,  is  to  be  related  in  light  of  recent 
research.  Particular  attention  will  be  paid  to  naval  warfare 
in  the  Adriatic. 


CYRUS  VANCE 

Researcher:  Professor  Paolo  E.  Coletta 

An  eminent  attorney  and  former  secretary  of  the  navy,  as 
secretary  of  state,  Cyrus  Vance  was  for  three  years  one  of  the 
loading  figures  of  the  Carter  administration.  Research  for  a 
full-scale  biography  is  well  underway. 
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CURATORES  VIARUM:  HIGHWAY  MAINTENANCE  IN  ITALY  IN  THE  ROMAN 
EMPIRE 


Researcher:  Assistant  Professor  Phyllis  Culham 

This  study  examines  the  history  of  the  organization  of 
attempts  to  build  and  maintain  Italian  highways  under  the  Roman 
Empire.  It  provides  a  detailed  examination  of  the  imperial 
bureau  devoted  to  highway  maintenance.  All  personnel  known  to 
have  been  attached  to  the  bureau  are  discussed  in  an  effort  to 
compare  it  to  other  bureaus  and  to  gain  new  insights  into  Roman 
social  history. 


****** 


THE  LEX  OPT  I A 


Researcher :  Assistant  Professor  Phyllis  Culham 

It  is  argued  that  the  Lex  Oppia  has  been  misunderstood  by 
all  major  authorities,  including  Livy.  Actually,  it  was  not  an 
economic  measure,  nor  did  it  have  any  but  the  most  indirect 
economic  impact.  The  law  was,  rather,  directed  at  women  with 
the  aim  of  reducing  the  new  status  they  had  attained  in  the 
period  of  the  Punic  Wars. 


****** 


RESOLUTION  BY  TRIAL  IN  THE  ORESTIA 
Researcher:  Assistant  Professor  Phyllis  Culham 

The  significance  of  resolution  by  trial  in  The  Orest i a 
trilogy  is  reassessed.  The  contention  is  that,  in  addition  to 
tin  formal  trial  which  ends  the  last  play,  both  of  the  other 
plays  end  with  scenes  that  are  really  disguised  trials.  These 
arc  instrumental  in  resolving  on  stage  the  issues  of  conflict. 


I 
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VLADIMIR  KOROLENKO 

Researcher:  Assistant  Professor  Jane  Good 

The  career  of  the  Russian  radical,  populist,  and  writer 
Korolenko  (1853-1921)  is  traced  in  a  2,000-word  study.  It  has 
been  accepted  for  publication. 

****** 


SERCEI  KRAVCHINSKY 

Researcher:  Assistant  Professor  Jane  Good 

The  radical  writer  Sergei  Kravchinsky  (Stepniak)  was  one 
of  the  most  active  members  of  the  Russian  emigrd  community  in 
London  during  the  last  two  decades  of  the  nineteenth  century. 
His  career  is  related  in  an  article  that  includes  a  detailed 
bibliography . 

****** 


PAUL  MILIUKOV 

Researcher:  Assistant  Professor  Jane  Good 

The  biography  of  Paul  Miliukov  (1859-1943),  historian  and 
leader  of  the  Constitutional  Democratic  (Cadet)  Party,  is  pre¬ 
sented  in  a  3,000-word  article  that  has  been  accepted  for 
publication. 

****** 


SOLZHENITSYN'S  PRECURSOR:  V.  G.  KOROLENKO'S  VISIT  TO  THE 
UNITED  STATES,  1893 

Researcher:  Assistant  Professor  Jane  Good 

This  study  compares  the  written  impressions  of  America  by 
the  nineteenth  century  Russian  radical  author  V.  G.  Korolenko 
with  Alexander  Solzhenitsyn's  recent  critique  of  the  United  States. 
It  concludes  that  certain  features  of  their  criticisms  are 
remarkably  similar.  Both  find  Americans  to  be  excessively  mater¬ 
ialistic  and  caught  up  in  transitory  problems.  They  also  regard 
the  press  as  irresponsible.  Both  believe  that  America  has  great 
potential ,  but  that,  as  yet,  it  has  been  unfulfilled. 

****** 


i 
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THE  ENCLYCLOPEDIA  OF  U.  S.  NAVY  AND  MARINE  CORPS  HISTORY 

Researchers:  Associate  Professor  Kenneth  J.  Hagan  and 

Assistant  Professor  Jack  Sweetman 

This  work  has  been  conceived  to  remedy  the  lack  of  a  single, 
"one-stop"  reference  to  which  the  student  or  researcher  can 
turn  for  coverage  of  all  important  aspects  of  U.  S.  Navy  and 
Marine  Corps  history.  Alphabetically  organized,  it  will  consist 
of  approximately  1,500-2,000  entires,  combining  the  operational, 
adminstrative ,  biographical ,  and  technological  threads  of 
American  naval  history.  In  terms  of  content,  the  entries  will 
be  of  two  types:  brief,  purely  factual  entries  on  specific 
subjects  (individuals,  battles,  aircraft  types,  etc.)  and  longer, 
analytical  entries  on  topical  areas  (amphibious  operations, 
anti-submarine  warfare,  gunboat  diplomacy,  etc.).  The  work 
should  prove  an  invaluable  aid  to  anyone  involved  in  naval 
history,  whether  student,  teacher,  historian,  or  buff. 

****** 


OVER  THE  RAMPARTS:  INTERPRETATIONS  OF  AMERICAN  MILITARY 
HISTORY 

Researchers:  Associate  Professor  Kenneth  J.  Hagan,  co-author 

The  history  and  evolution  of  the  U.  S.  Army  will  be  analyzed 
by  a  collection  of  seventeen  interpretative  essays.  Accounts 
of  the  army  at  war  are  balanced  by  considerations  of  civil- 
military  relations  and  the  institutional  development--organiza- 
tion,  structure,  policy,  doctrine,  and  ideology--of  the  army 
at  peace. 


****** 


NATIVISM,  ETHNICITY,  AND  THE  ENLISTED  FORCE  OF  THE  NAVY  AND 
MARINE  CORPS,  1870-1910 

Researcher:  Assistant  Professor  Frederick  S.  Harrod 

During  the  late  nineteenth  century,  growing  nativist 
sentiment  throughout  the  nation  had  its  counterpart  in  efforts 
to  "Americanize"  the  enlisted  force.  Although  the  Navy  had 
traditionally  accepted  large  numbers  of  foreigners,  it  became 
increasingly  displeased  with  what  Secretary  Benjamin  Tracy 
character ized  as  its  "mongrel  crews."  In  Manning  the  New  Navy 
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I  have  considered  some  new  aspects  of  this  subject.  Yet  mary 
important  avenues  of  research  relating  to  the  attitudes  of 
Navy  officials  and  civilians  toward  foreigners  in  the  service 
remain  to  be  explored.  In  addition,  the  Marine  Corps  aspects 
of  this  subject  is  completely  unstudied. 

The  project  is  continuing  along  three  main  lines  of  research. 
One  avenue  is  additional  searching  for  writings  by  nativists  on 
the  Navy  and  Marine  Corps  and  writings  by  officers  expressing 
nativist  sentiments  to  establish  personal  and  ideological  links 
between  the  two  groups.  The  second  area  of  concentration  is 
further  archival  research  into  Navy  and  Marine  policies  regard¬ 
ing  aliens.  The  third  major  line  of  study  concerns  the  enlisted 
force  of  the  Marine  Corps.  There  is  a  need  to  investigate  all 
aspects  of  marine  enlisted  policy  as  well  as  particular  ques¬ 
tions  ijlatinq  to  noncitizens  in  the  force.  In  this  way  it  will 
be  possible  to  understand  the  specific  policies  of  the  Marines 
and  to  compare  these  pol icics  to  those  of  the  Navy. 

*  -k  *  *  *  * 


THE  AMBIGUOUS  REFORMATION  IN  THE  TERRITORIAL  CITIES  OF  UPPER 
AUSTRIA,  1520-1576:  ENNS,  FREISTADT ,  GMUNDEN ,  LINZ,  STEYER, 
VOCKLABRUCK,  AND  WELS 

Researcher:  Assistant  Professor  Corina  M.  Herrera 

This  study  explores  the  responses  to  the  Protestant 
Reformation  of  the  sixteenth  century  in  a  selected  group  of 
small  cities.  While  much  of  the  previous  and  current  literature 
in  this  field  has  concentrated  on  raa]ur  urban  centers  in  which 
the  Reformation  gained  early  and  formal  acceptance,  this  study 
analyzed  a  region  in  which  incremental  change  provided  the  key 
to  religious  conviction.  Because  the  critical  obstacle  to  a 
formal  Reformation  was  the  lack  of  strong  and  consistent  leader¬ 
ship,  this  research  surveyed  the  role  of  local  elites,  including 
the  clergy,  lay  students  and  later  magistrates,  and  the 
school  teachers. 
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UNIVERSITIES  AND  SOCIETY  IN  AUSTRIA:  THE  FORMATION  OF  SOCIAL 
AND  POLITICAL  ELITES  AND  THEIR  RESPONSE  TO  THE  REFORMATION 

Researcher:  Assistant  Professor  Corina  M.  Herrera 

The  purpose  of  this  study,  planned  as  a  monograph,  will  be 
to  continue  with  promising  areas  of  research  indicated  during 
the  writing  of  a  dissertation.  The  project  will  demonstrate 
that  the  German-speaking  universities  of  the  sixteenth  century 
played  a  distinct  and  essential  role  in  the  formation  and 
preservation  of  the  newly  consolidated  and  centralized  govern¬ 
mental  units.  By  educating  future  administrators  and  politicians, 
the  universities  sustained  and  promoted  the  emergence  of  new 
bases  for  social  and  political  power.  The  universities  provided 
an  incubator  for  the  religious  and  political  protests  of  the 
early  modern  period,  but  they  also  served  as  cradles  for  the 
emergence  of  the  approach  to  government  and  social  policies 
developed  by  the  politigues .  The  monograph  will  be  developed 
with  data  culled  from  unpublished  local  archival  sources,  univer¬ 
sity  archives,  and  published  matriculation  rosters.  Nearly  all 
the  archival  material  (and  thus  the  vast  majority  of  the  data 
needed)  is  available  only  in  European  archives.  This  study 
requires  data  gathering  at  the  universities  of  Wittenberg  and 
Leipzig  (German  Democratic  Republic),  and  Ingolstadt,  Freiburg 
im  Breisgau,  and  Tubingen  (Federal  Republic  of  Germany). 

Active  archival  research  will  begin  either  in  June  of  1980 
or  June  1981,  depending  on  the  availability  of  a  grant  from  the 
Federal  Republic  of  Germany.  Preliminary  research  to  consolidate 
data  already  gathered  is  already  underway. 

****** 


THE  SERMON  AS  CHALLENGE  TO  AUTHORITY:  THE  REFORM  PREACHING  OF 
MARTIN  LUTHER  AND  JOHN  CALVIN 

Researcher:  Assistant  Professor  Corina  M.  Herrera 

This  paper  will  attempt  to  present  the  sixteenth  century 
clergy  as  publicists.  Reformation  scholars  have  surveyed  extant 
sermonic  literature  in  order  to  assess  the  development  of 
theological  positions  or  homiletic  techniques.  This  study,  how¬ 
ever,  aims  to  explicate  the  general  function  of  Reformation 
sermons  as  political  statements  and  exhortations.  Did  the  early 
reform  preaching  of  Luther  and  Calvin  provide  conscious  or 
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unconscious  models  for  later  political  tracts  which  became 
increasingly  radical?  The  paper  will  base  its  conclusions  on  a 
comparative  analysis  of  sermons  by  these  two  leaders  as  well  as 
other  Protestant  and  Catholic  reformers  of  the  sixteenth  centurv. 


VISIONS  OF  HISTORY  IN  REFORMATION  EUROPE 
Researcher:  Assistant  Professor  Corina  M.  Herrera 

The  aim  of  this  project  is  to  assess  the  impact  of  the 
Reformation  on  sixteenth  century  writers  of  history.  Renaissance 
Italy  witnessed  bold  new  techniques  and  approaches  to  historiog¬ 
raphy  and  the  dramatic  division  in  the  Western  Church  during  the 
sixteenth  century  offered  challenging  topics  for  contemporary 
observers.  The  project  will  survey  assumptions  about  history 
and  its  patterns  as  well  as  judgments  and  evaluations  of  contemp¬ 
orary  assaults  on  established  tradition  and  authority  in  the 
Reformation  histories  written  by  two  men,  Jorg  Vogeli,  city 
secretary  of  Constance  (southern  Germany)  and  Wolfgang  Waldner, 
former  Catholic  monk  and  later  Protestant  minister  in  Austria 
and  southern  Germany. 

This  project  will  be  based  on  earlier  research  involving 
the  Hi  story  of  tne  Reformation  by  Jorg  Vogeli  and  on  a  newlv- 
encountered  manuscript  by  Waldner  in  the  state  archive  in 
Munich,  Germany. 

k  k  k  k  k  k 


PERSONAL  AUTONOMY  AND  MORAL  EDUCATION 
Researcher:  Associate  Professor  David  E.  Johnson 

Moral  education  involves  the  assumption  that  virtue  can 
be  taught.  An  absolutist  in  this  area  holds  that  there  is  one 
best  set  of  values  to  be  inculcated  and  that  he/she  knows  what 
set  that  is.  Absolutism  is  shared  by  some  theorists  of  education 
(like  Lawrence  Kohlberg)  and  by  many  school  adminstrators .  One 
significant  value  that  is  overlooked  on  this  view  is  personal 
autonomy  (in  the  sense  of  beinn  able  to  make  decisions  on  the 
basis  of  standards  devised  by  and/or  adopted  by  oneself  after 
careful  reflection).  The  researcher  proposes  to  show  that 
absolutism  in  moral  education  is  untenable,  and  that  personal 
autonomy  must  be  enhanced  by  the  schools  (although  it  may  be  that 
moral  education  is  not  possible). 

k  k  k  k  k  k 
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CHANGING  INTERPRETATIONS  AND  NEW  SOURCES  OF  NAVAL  HISTORY 

Researcher:  Assistant  Professor  Robert  W.  Love,  Jr.,  Chief 

Editor,  et  alia 

The  papers  presented  at  the  Third  Naval  History  Symposium 
(1977)  sponsored  by  the  History  Department,  USNA,  have  been 
edited  and  prepared  for  publication.  The  book  is  scheduled  to 
appear  in  summer  1980.  Twelve  other  department  members  partici¬ 
pated  in  the  project. 


****** 

THE  CHIEFS  OF  NAVAL  OPERATIONS 

Researcher:  Assistant  Professor  Robert  W.  Love,  Jr. 

This  is  a  collection  of  biographical  essays  on  each  of  the 
first  nineteen  chiefs  of  naval  operations,  from  Admiral  William 
S.  Benson  to  Admiral  Elmo  Zumwalt.  Each  author  has  attempted 
to  explain  why  the  admiral  he  is  researching  became  CNO ,  what 
his  major  policies  were  in  office,  and  how  he  succeeded  or 
failed  in  implementing  them.  Since  not  all  of  the  CNO ' s  have 
been  equally  important,  greater  attention  has  been  paid  to 
those  whose  contributions  have  been  most  significant:  Fleet 
Admiral  King,  and  Admirals  Benson,  Pratt,  Stark,  Sherman,  and 
Burke.  Each  essay  closes  with  an  evaluation  of  the  CNO  from 
an  historical  perspective.  In  addition,  the  study  includes  an 
introductory  essay  on  the  origins  of  the  office  and  the  major 
changes  in  statutory  and  practical  authority  of  the  CNO ' s  from 
1915  to  1974. 


****** 


FROM  PEARL  HARBOR  TO  TOKYO  BAY:  ERNEST  J.  KING  AND  THE 
AMERICAN  NAVY  IN  THE  SECOND  WORLD  WAR 

Researcher:  Assistant  Professor  Robert  W.  Love,  Jr. 

This  project  is  a  major  study  of  American  naval  policy  and 
strategy  under  the  leadership  of  Fleet  Admiral  King  during  the 
second  World  War.  Research  on  the  first  portion  of  the  study, 
which  concerns  the  period  from  the  Japanese  attack  on  Pearl 
Harbor  to  the  victory  on  Guadalcanal,  has  been  completed  and 
the  manuscript  is  being  readied  for  publication.  The  major 
theme  of  the  study  is  the  significance  of  individual  leadership 
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hi  the  formulation  of  national  policies,  as  exempl i f i ed  by  the 
activities  of  Admiral  King  during  the  first  year  of  the  global 
war.  Additionally,  the  study  attempts  to  explain  the  close 
connections  between  theater  strategies,  arms  transfers,  institu¬ 
tional  imperatives,  military  construction,  and  perceptions  by 
leaders  of  national  interests. 


THE  CHANCING  FOCUS  OF  ANT J- IMPERIALISM :  APRISMO  AND  THE 
UNITED  STATES  DURING  THE  WORLD  WAR 

Researcher:  Assistant  Professor  Daniel  M.  Masterson 

During  World  War  Two,  the  outlawed  Apria  Party  attempted  to 
gain  political  legality  in  Peru  through  the  intercession  of 
the  U.  S.  State  Department.  In  exchange  for  American  assistance, 
the  oarty  promised  to  secretly  provide  intelligence  of  Axis 
activities  in  the  country. 


*  *  ie  k  k  ★ 


POLITICS  AND  MILITARY  PROFESSIONALISM  IN  PERU,  1939-1963 
Researcher:  Assistant  Professor  Daniel  M.  Masterson 

The  process  of  military  professional  development  in  Peru  in 
the  mid- twentieth  century  is  reviewed  in  the  context  of  civil- 
military  relations,  including  political  affairs,  and  of  the 
evolution  of  institutional  ideology  within  the  armed  forces 
themselves.  Special  attention  is  paid  to  the  reformist  orienta¬ 
tion  (structural,  economic,  and  agrarian)  of  the  Peruvian 
military.  Field  research,  including  extensive  personal  inter¬ 
views,  has  been  conducted  in  Peru,  as  well  as  in  relevant 
American  archives. 


k  k  k  k  k  k 

PROFESSIONAL  DEVELOPMENT  IN  THE  PERUVIAN  ARMED  FORCES,  1895- 
1940 

Researcher:  Assistant  Professor  Daniel  M.  Masterson 

The  purpose  of  this  study,  which  is  being  conducted  in  con¬ 
junction  with  the  project  described  above,  is  to  define  and 
assess  the  influence  of  French  military  theory  upon  the  develop¬ 
ment  o'*  prof  ess  iona  1  ideology  in  the  Peruvian  armed  forces. 

k  k  k  k  k  k 
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ART  I  C>  I  AN  I  ,  P.  Robert,  Assistant  Professor,  "Order  and  Openness," 
in  Ki shore?  Gandhi  (ed.)  ,  Adventures  in  the  Evolution  of 
Consciousness.  London:  Oxford  University  Press,  1979. 

Defir  in  history  opi  stemologically  by  analogy  to  the  theory 
of  ovoli,  .(-'ll,  qame/systems  theory  is  applied  to  the  dynamics  of 
oul tur<  .  By  this  device  an  opportunity  is  developed  to  recon¬ 
cile  t  we  competing  theories  of  the  evolution  of  consciousness. 
Cultures  are  shown  to  be  systems  of  negative  entropy,  as 
essentially  stable  states.  However,  the  incapacity  of  cultures, 
like  life-systems,  to  permanently  resist  change  is  emphasized. 
Thus ,  culture  necessarily  evolves.  By  a  detailed  analysis  of 
the  second  scientific  revolution,  however ,  it  is  maintained  that 
evolution  proceeds  most  effectively  through  the  mechanisms  of 
the  established  cultural  system. 


*  *  *  *  *  * 


ARTIGIANI,  P.  Robert,  Assistant  Professor,  "Education  and 
Culture  Shock,"  in  Proceedings  of  the  Fifth  International 
Conference  on  Improving  University  Teaching.  London:  1979. 

I,  27R-306. 

Learning  is  conventionally  understood  to  involve  a  process 
of  change  variously  defined  as  growth,  development,  or  improve¬ 
ment.  Educators  rightly  take  pride  in  the  extent  to  which 
their  efforts  lead  to  these  changes.  What  is  usually  forgotten, 
however,  is  that  these  changes  often  lead  to  a  reshaping  of 
student  lifestyles.  In  the  case  of  many  contemporary  college 
students  those  changes  are  dramatic  enough  to  be  compared  to 
a  "cultural  revolution."  The  trauma  of  cultural  revolution,  as 
social  scientists  since  Durkhoim  have  been  pointing  out,  can 
lead  to  an  anomic  state  popularized  by  Toffler  as  "future  shock." 
In  this  condition,  many  students  feel  threatened,  so  threatened 
that  they  may,  at  least  unconsciously,  "turn  off"  intellectual Iv¬ 
or,  worse  yet,  turn  back  towards  various  primitive  patterns  of 
behavior  and  anti-intellectual  patterns  of  belief.  Thus,  to 
improve  university  teaching,  we  must  be  sensitive  to  the 
subjective  problems  certain  students  experience  as  a  result  of 
the  1  earn i ng  process  and  develop  teaching  strategies  that 
transcend  the  normal  professional  demand  for  effective  class¬ 
room  performance. 


****** 
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ARTIGIANI,  P.  Robert,  Assistant  Professor,  "Tochnol oqy  and 
Human  Values,"  in  Proceedings  Odyssey  *79,  Maryland 
Conference  on  the  Humanities,  1979,  1-19. 

Survey inq  the  literary  responses  to  techno  1  on i ca 1  chance, 
one  establishes  a  pattern  of  hostile  criticism  in  which  tochnol - 
oqy  is  described  as  "dohunnn i z i nq . "  Upon  analysis,  these 
criticisms  are  shown  to  be  fairly  typical  of  human  responses  to 
eras  of  transition  and  not:  lenitimate  critiques  of  Lechnoloqy. 

It  is  then  arqued  that  tochnol oqy  required  cultural  develop¬ 
ments  which  seem  more  likely  to  expand  the  concept,  of  human  i  sr? 
and  that  writers  like  Sa  i  nt-Exupdry  have  clearly  demonstrated; 
the  potential  benefits  ari si nq  from  appropriate  responses. 

k  k  k  k  k  k 


BARTLETT,  Major  Merrill  L.  ,  USMC,  "Mother  of  Marines,"  Forti- 
tudlne,  9  (Winter  1979-80),  8-9. 

Our  i  no  World  War  One,  the  wife  of  Ma  jor  General  Commandant, 
decree  Barnett,  USMC,  took,  a  keen  personal  interest  in  the 
welfare  of  enlisted  Marines.  Hundreds  of  men  wrote  her  recta rd- 
l nq  their  personal  problems.  Every  letter  was  answered,  and 
the  records  of  the  correspondence,  deposited  at  the  Washinqton 
Wavy  Yard,  reveal  that  at  times  Mrs.  Barnett  intervened  with 
effect. 


BARTLETT,  Major  Merrill  L.,  USMC,  "Reflections  on  a  New 
Tradition,"  Mar  i  tie  _Corps  Gazette,  63(June  1  979),  3  3-40. 

The  Mess  Niqht  is  an  important  tradition  in  the  Marine 
Corps.  Over  tine,  the  oriqins  of  this  event  have  been  lost  or 
distorted  historically;  worse,  the  refinements  necessary  for 
a  successful  evolution  have  deteriorated  markedly.  Both  the 
history  of  the  Mess  Niqht  and  the  mechanics  of  conduct i no  such 
an  event  have*  boon  brouqht  into  perspective. 


•k  k  k  ★  ★  * 


COLETTE, ,  Paolo  E.,  Professor,  Bowman  Hendry  McCa  11a:  A  Eiqhtinp 
Sailer.  Wash  inq  ton  ,  D.C  .  :  Un  i  vers  i  ty  Press  of  America,  1  979. 

This  is  the  bioqrnnhy  of  a  controversial  and  eapal le  naval 
officer.  A  graduate  of  the  l  LENA  Class  of  1 8f>4  ,  MeCalla  carl.' 
saw  the  need  of  promotion  by  selection ,  the  moraine  of  t  lie  1  i  no 
and  onq  i  noor  core;;,  and  the  need  of  a  naval  oeneral  t  a  f  !h 
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! : ■  :  •  >  ; : :  A  :  .  :  '  ■  i  ■  .  t  ■  A  ;  r  i  1  . loin ;  < .  Or  in>  ,  head  of  t  1  s 

'  ' .  . ■  ■  •  s  •  •  .  V, '  i  ]  ■  i  : ■  'his  i  1  l<-t  h<  •  v;  i ?:hosot:  i  n 

•  .-  :  :  >■  ■  ■: .  ■  ■  :  ‘  :  t  !i<  iMn.in.)  Ra  i  1  rr'.ir!  open 

:  )?.’!■  !  :  •  ••  •  .  ••  t  1  >  11:'  as  .1  Hill',  -ail  of  !’.<  :u  i  gn<  ! :  f 

i  ■  :  1 1  •  .  :  ;  :  i  .  -i  i  .<  i  of  t  *!<  •  s  loop  F.n t  e r pr  i  s<  , 

:'t-  S’  •  '  >  ill  :  •  :  ■  *  it.  I  .  ,  ]  ty  1 •  sfrUCr.  an  U  tl  r  U  1 

v.  la.  it:  .  .:<  ■  pi-  !'••••  ip-  wan  given  a  court¬ 

s'.  i>n  :  i  ;  which  ■■  ‘  . •  hi:-  f  r>  >r;  did  1  at  'naif  onv  for  t  hrcc  year::. 

! ;  i  A  in  r-  ••nn'.ar:-::  •  '  t  !;•  1  joist  ft  ,  i  s  <  Murid  oheud  d  u  r  i  nq  the 
F;  tn:  sh-Arei  1  f.n  M  ir  ,  :i? ■  fonr.a tided  the  joint  Navy-Mar i  no  Cor:.':-. 
e>  e  rut  i  •  -n  t  hat  su-ixed  i  iuant .  tnamo  Nay  .  He  then  :  ait.  his  knowledge- 
of  .mi'll  i  1)  i  mi:-:  warfare  to  wort:  in  v.ubdu  i  t:q  insurgent  Filipinos, 
aia  i ,  as  commander  of  the  American  rout  inherit  ,  in  1  ead  i  nq  the 
i’<  ynt'ur  Hxpeditiop.  ciur  i  no  tie  Boxer  Hebei  1  ion .  Af  tor  a  tour  ns 
captain  of  t  ho  hat  1 1 osh i n  Kearsarqo  and  also  as  ch i ef  of  staff 
to  Commander,  North  Atlantic  Station,  he  finished  his  active 
duty  as  Commandant  of  the  Marc  Island  Navy  Yard.  In  the  latter 
capacity  he  helped  mitiqate  the  suffering  of  those  caught  in  the 
San  Francisco  earthquake  and  fire  of  1906. 

****** 

COLETTA ,  Paolo  E. ,  Professor,  The  American  Naval  Heritage  in 
Brief .  Second  edition.  Wash ino ton ,  ">.c.  :  University  Press  of 
America,  1979. 

This  edition  differs  from  the  first  in  that  the  naval 
Lihl ioorat-hy  has  loon  oroatly  reduced.  Added  have  been  a  section 
entitled  Notable  Naval  Books,  a  bibliography  op  the  U.  S.  Marine 
Corps,  and  100  panes  of  naps,  battle  charts,  and  Navy  Department 
and  Department  of  Defense  organization  charts.  The  coverage  has 
been  extended  throuqh  August  1979. 

****** 


CODETTA,  Paolo  Professor,  Admiral  French  Ensor  Chadwick: 

Scholarly  Warrior.  Washington,  b .  C . :  University  Press  of 
America,  1980. 

hradunt:  inq  in  the  Naval  Academy  Class  of  1  864,  Chadwick 
served  on  ships  as  a  junior  officer  before  being  selected  to  he 
sent  abroad  as  the  first  U.S.  naval  attache.  His  record  of  six 
years  in  honuon  remains  unchallenged.  His  reports  helved  in  the 
design  and  building  of  the  ships  of  the  New  Navy.  In  tine  he 
served  as  Chief  of  the  Bureau  of  Equipment,  head  of  the  Office 
of  Naval  Intelligence,  and  both  as  command  inq  officer  of  the 


▼ 


I 

^  I'liiM  JCAl  IJKS  HIS7CRV  DlT'ARV.'JNl 


cruiser  Now  York  an.  i  t  he  ah  i  of af  f  to  Admiral  William  'I'. 

San:;  son  , :  :  i  i  it:  t  I).  War  i  t  >1  •<  mi:  phase  of  tin'  Spa  n  i s'  i -Amor  i  ca  n  War. 
Viter  tiie  war  he  served  a.-;  President  of  the  Nava  1  War  Coll  eqe 
e.ei  an  c’nrm.tr.ile;-  <>f  the  South  At  1  ant  i  c  Squadron.  Following  his 
:  ■  t  i  roment  ■  wrot  e  t  liree  voluttua;  on  Span i sh-Amer i can  diplomatic 
"•  .1  it  i  (■•!.:■ ;  a  1-ot.v-  on  t  lie  causes  of  the  Civil  War;  a  history  of 
■A.'  i  ’ .  ft .  Wavy ;  i:,ii  numerous  art  ides. 

k  k  k  k  k  k 


'•  d.rTTA,  Paolo  K.  ,  I’rofessor.  ".John  T.  Raulston ,  "  in  Di  c_t  ionary 
of  Ana  rican  Pioeraphy,  Supplement  104r.-Vl,  Wow  York ;  Seri  brers . 

Paul  s  ton  w.tf:  a  lawyer  who  spec  i  a  1  i  zed  in  land  ant1  railroad 
1  aw ,  and  served  in  the  Tennessee  legislature  before  be inn  appoin¬ 
ted  as  circuit'  county  judge.  His  fame  lay  in  the  fact  that  he 
;  r»  i  dod  at  the  famous  Scopes  "monkey"  trial  in  1929. 


k  k  k  k  k  k 

CCMiAfi,  Phyllis,  Assistant  Professor,  "The  Delian  League :  Uni  - 
••aneral  or  Bicameral?"  American  Journal  of  Ancient  History,  3 
(  1 0  7  B )  ,  27-31  . 

Th  i  s  article  a  roues  that  N .  C, .  L.  Hammond  and  G.  E.  M . 

..  Etc.  Croix  are  mistaken  in  their  recent  books  saying  that  the 
VI)  in  I,e  a  : ;  i .  •  was  bicameral  .  A  close  read  i  n<)  of  the  text  of 
7  :...cyd  i  ti«  u:  shows  that  it  was  unicameral.  Ricamc  rial  ism  was  an 
.  '.'at  i  on  of  tiie  Second  Athenian  Confederacv . 


k  k  k  k  k  k 


■  fa*.'. ,  ’.vill  i  am  P  ".ociati-  Professor,  "Guadal  canal  ,  " 

i  i  io.ii  io;,a  1  Reson.  '"enter,  PENA  1980. 

Thi  aarim  Corps’  battle  for  Guadalcanal  ,  August  1.942  - 
nary  1943,  involved  the  fiercest  and  most  gruel i ng  f ioht i ng 
. i  which  Am< •  r i ca n  ground  forces  were  involved  in  the  Southwest 
l  acific  cam;  a i  •  i  n .  The  hard  lessons  1  earned  there  proved  of 
:  i:<  st  im.ibl  e  va  1  tie  in  t.  he  conduct  of  subsequent  amphibious  operu- 
|  .  or,  a.  in  tin  war  against  Japan .  ‘i’ll  i  s  23-minute,  videotape 
.  iocum.  r;  i  a  ry  ,  prepared  in  col  1  aborat  ion  w  i  t  h  flu  P.ducat  iena  1 
P*  .'•;oure(  s  Cent  <  r  ,  reviews  t  lie  course  and  a  ssesses  th.e  sianif  i  canoe 
<  ■  f  t.  hr  ■  t  r  a.  ;e  1  o  . 


k  k  k  k  k  k 
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GOOD,  Jane,  Assistant  Professor,  co-author,  "Duma,"  Modern 

Encyclopedia  of  Russian  a n <  1  Sovie t  History,  10  (1979),  39-50. 

This  article  is  a  detailed,  narrative  account  of  the  Russian 
Duma  (1905-1917)  and  includes  electoral  process  charts  and  a 
full  biblioqraphy  of  both  Russian  and  English  language  sources. 

****** 


HARROD,  Frederick  S.,  Assistant  Professor,  "Jim  Crow  in  the 
Navy  ( 179S- 1 94 1 )  , "  U.  S.  Naval  Institute  Proceed inas,  105 
(September  1979),  46-53. 

The  United  States  Navy  has  alw'ays  included  some  black 
enlisted  men,  but  their  numbers  and  the  opportunities  afforded 
them  have  varied  dramatically  over  the  years.  Policies  towards 
blacks  in  the  service  have  ranged  from  the  integration  of  work, 
messing,  and  berthing  assignments  in  the  early  nineteenth 
century  to  segregation  and  even  exclusion  from  the  service  in 
the  early  twentieth.  During  World  War  Two,  the  Navy  yielded  to 
outside  pressure  and  ended  official  barriers  to  black  service 
throughout  the  Navy.  Yet  the  elimination  of  segregation  did  not 
by  itself  increase  black  enlistment  in  the  service,  and  in  the 
1960's  the  Navy  experimented  with  additional  racial  programs. 


****** 


JOHNSON,  David  E . ,  Associate  Professor,  co-author,  "The  Brain, 
Evolution  and  the  Purposes  of  Education,"  in  the  Proceedings 
of  the  Fifth  International  Conference  on  Improvinn  University 
Teaching . 

Interdisciplinary  learning  theory  requires  us  to  consider 
the  biological  and  social  evolutionary  endowments  of  the  human 
brain  as  they  relate  to  the  educational  purpose  of  developina 
personal  autonomy.  We  begin  with  a  review  of  the  most  probable 
account  of  behaviors  which  led  to  the  rapid  growth  of  the  human 
cortex  during  ore-history .  Next,  the  brain's  functioning  is 
described  by  means  of  Alexandr  Luria's  model.  The  final  body  of 
knowledge  referred  to  is  the  developmental  psychology  of  Jean 
Pianct.  A  cybernetic  learning  theory  is  established  in  which 
Luria's  neurological  model  is  integrated  with  Tiaget's  psycho¬ 
logical  model  to  obtain  a  single  theory  that  shows  the  parallel 
structure  of  the  two  viev/s.  The  preceding  theoretical  structures 
are  used  to  examine  existinn  educational  practices,  i.e.,  grading, 
credits,  majors,  etc.,  so  critically  assailed  by  many  recent 
studies.  These  studies  indicate  the  institutional  constraints 
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placed  on  the  student  which  undermine  those  behaviors  thought  to 
be  responsible  for  the  evolved  potential  of  the  human  brain. 

In  particular  it  is  argued  that  the  development  of  those  behav¬ 
iors  governed  by  the  functions  of  the  frontal  lobes  are  inhibited 
as  a  result  of  some  present  university  teaching  practices.  The 
philosophical  conclusion  is  that  the  educational  goal  of  personal 
autonomy  can  be  attained  only  if  university  teaching  is  based  on 
the  processes  of  learning  and  not  conversely,  as  is  commonly  the 
case.  If  positive  change  is  to  occur,  future  action  must  be 
grounded  in  common  social  values  supported  by  recent  interdisci¬ 
plinary  knowledge.  This  paper  is  a  theoretical  attempt  to  iden¬ 
tify  such  values  and  knowledge  in  an  integrated  manner  so  as  to 
advance  the  quality  of  higher  education  for  all  concerned. 


LOVE,  Robert  W. ,  Jr.,  Assistant  Professor,  co-author,  "Will  am 
Daniel  Leahy,"  Dictionary  of  American  Biography:  1950-59 
supplement.  New  York:  Scribners,  1980. 

****** 

SWEETMAN,  Jack,  Assistant  Professor,  The  U.  S. _ Naval  Academy. 

An  Illustrated  History.  Annapolis,  Maryland:  Naval  Institute 
Press,  1979. 

The  work  narrates  the  history  of  the  U.  S.  Naval  Academy 
from  its  foundation  to  the  present.  It  is  the  first  such  history 
to  be  published  since  1900.  The  text,  of  approximately  60,000 
words,  is  complemented  by  some  200  illustrations  and  three  maps. 
The  structure  is  basically  chronological.  Enough  background 
material  is  supplied  to  enable  the  reader  to  appreciate  the 
relationship  between  the  Academy,  the  Navy  it  serves,  and  the 
national  policies  both  uphold.  Recurrent  themes  include:  the 
Academy's  contribution  to  the  rise  and  maintenance  of  American 
sea  power;  the  development  of  Academy  activities  and  traditions; 
evolution  of  the  curriculum;  the  balance  between  educat.ion  and 
training;  buildings  and  monuments;  academy  athletics;  and  pro¬ 
files  of  outstanding  superintendents,  famous  graduates,  and 
colorful  characters. 
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PWEETMAN ,  Jack,  Assistant  Professor,  "Lord  Jim  to  the  He:;cu<  ■ , ” 
Shipmate,  42  (September  1079),  17-18. 

The  article  consists  of  an  excerpt  from  The  p .  S.  .‘.'aval 
Academy:  An  1  1  lust,  rated  History.  It  describes  the  super  i  nt  * 

dency  of  Rear  Admiral  James  E.  Holloway,  Jr.  (1  947-1  900/  and  hi:: 
activities  as  president  of  the  Holloway  Board  and  as  a  member  or 
tire  Steurns-Ei  senhower  (Service  Academics)  Board. 

****** 

SKEETMAN,  Jack,  Assistant  Professor,  "The  H .  S.  Naval  <  codomy : 

A  History,  1845-1  979,"  Educational  Resources  Center,  i'ENA,  1 9 7 0 

The  history  of  the  Naval  Academy  is  reviewed  in  a  30-minut .  , 
videotape  documentary  prepared  in  collaboration  v/i  th  the 
Educational  Resources  Center. 

****** 

SWl-XTMAN ,  Jack,  Assistant  Professor,  "Notable  Naval  Books  of  1979 
e.  S.  Naval  Institute  Proceed  i  njs ,  106  (January  1  980)  . 

An  annual  review  article  discusses  the  out stand i nq  works 
published  in  the  f i elds  of  naval  and  mar i tine  history  and  affairs 
in  the  course  of  Hu-  precedin'!  year.  Foreiqn  publ  i cations  are 
i  nc 1 uded  . 

****** 

SYMONDE ,  ''rain  E.,  Ass  i  a:t  Prof  er.r.er ,  "Admiral  Chilian  Pratt 
and  American  Naval  Pol  icy,"  i  n  Sol  ected  Papers  cron  the  Citadel 
Conference  on  Ear  and  Diplomacy.  Char  lost-on ,  Couth  Carol  ina  : 
The  Citadel,  1979,  ;>p.  66-75  . 

Th  ;  •■ray  evil  nates  the  rent  r,  but  i  oris  o  f  Arvr  ion’  f  i  F  t  h 
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SYMONDS ,  I,.,  Assistant  Professor,  "War ,  Politics,  and 

Grand  ft  r.iteu,'  in  tho  Pacific,  194  1  -1945  ,  "  Air  tTn  i  vers :  ty 
Review,  31  (Novomber-neccmher  1979),  93-97. 

i’ll  i  s  essay  reviews  tiro  recent  literature  on  the  War  in  the 
Pacific,  focusinq  on  a  comparison  of  Japanese,  American,  and 
British  historians  whose  views  differ  greatly  from  one  another. 
It  concludes  that  the  Japanese  and  British  have  been  more  intro¬ 
spective  about  that  war  largely  because  it  brought  about  the 
demise  of  both  their  Pacific  empires. 

****** 


SYMONDS,  Craig  L.,  Assistant  Professor.  Navalists  and  Anti- 
navali sts :  The  Naval  Policy  Debate  in  the  United  States, 
1735-1327.  Newark,  Delaware:  University  of  Delaware  Press, 
1930": 

A  scholarly  study  based  upon  extensive  archival  research 
reinterprets  the  naval  policy  debate,  centering  on  Congress  and 
the  Navy  Department,  concerning  the  construction  of  ships-of- 
the-line,  frigates,  or  gunboats  with  relevance  to  America's  role 
in  world  affairs  in  the  early  years  of  the  republic.  It  concludes 
that  tho  opponents  of  naval  expansion  were  rational,  well-mean¬ 
ing  statesmen  rather  than  philosophical  ideologues,  as  previously 
presented . 

****** 


WILLIAMS,  Rowan  A.,  Associate  Professor,  "The  Czech  Legion 
Revisited,"  Bast  Central  Europe,  6  (December  1979),  20-39. 

During  World  War  One,  the  many  Czechoslovak  settlers  in 
Russia  organized  an  a  1 1 -volunteer  Czech  unit  that  v;as  under  the 
operational  control  of  tho  Russian  high  command.  Following  the 
first  Russian  revolution,  this  unit  was  expanded  to  around 
05,000  men.  They  fought  brilliantly  in  the  July  (Kerensky) 
offensive.  After  the  Bolshevik  revolution,  Thomas  G.  Masaryk 
persuaded  t. he  .Soviet  government  to  send  them  to  Prance  via 
VI  aci  i  vos  t  ok  .  There  followed  delays,  misunderstandings,  and 
finally  armed  struggle  with  the  Rod  Army.  The  Czechs  seized  most 
of  the  Tran::-;;  i  ber  ian  Railway.  They  were  finally  evacuated  in 
1  9  2  0. 

This  art  i  e  ]  e  draws,  together  most  of  the  recent  work  on  the 
subject  . 

****** 
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ARTIGIANI,  P.  Robert,  Assistant  Professor,  "Education  and  Culture 
Shock,"  Fifth  International  Conference  on  Improving  University 
Teaching,  London,  England,  8  July  1979. 

****** 

ARTIGIANI,  P.  Robert,  Assistant  Professor,  "Metaphysics  and 

Poetry,"  International  Seminar  on  Literature  and  the  Evolution 
of  Consciousness,  New  Delhi,  India,  12  February  1980. 

****** 

ARTIGIANI,  P.  Robert,  Assistant  Professor,  "On  the  Origins  and 
Function  of  Science  in  the  West,"  Indian  National  Science 
Conference,  Calcutta,  India,  5  February  1980. 

****** 


ARTIGIANI,  P.  Robert,  Assistant  Professor,  "The  Two  Cultures, 
United  States  Naval  Reserve  Research  Group,  Annapolis, 
Maryland,  16  June  1979. 


****** 

ARTIGIANI,  P.  Robert,  Assistant  Professor,  "Technology  and  Human 
Values,"  Maryland  Committee  for  Humanities,  Baltimore,  Maryland, 
16  November  1979. 


****** 

BRADFORD,  James  C.,  Assistant  Professor,  "Francis  Nicholson  and 
the  Early  Chesapeake,"  Conference  on  Chesapeake  History  and 
Culture,  St.  John's  College,  Annapolis,  Maryland,  20  November 
1979. 


****** 

BREEDEN,  George  L.,  Lieutenant  Commander,  USN,  "The  Maryland 
State  Navy,"  Old  Line  Chapter,  Daughters  of  the  American 
Revolution,  Monckton,  Maryland,  14  November  1979. 

****** 


COLETTA,  Paolo  E.,  Professor,  "Sea  Power  in  the  War  of  1312," 
Calvert  Maritime  Museum,  Solomons,  Maryland,  7  November  1979. 

****** 
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HISTORY  DEPARTMENT 


C OLETTA,  Paolo  E.,  Professor,  "The  Adjustnent  of  the  Navy  to  the 
National  Security  Act  of  1947:  Secretaries  of  the  Navy 
Forres tal  through  Anderson,"  American  Historical  Society, 

New  York,  New  York,  29  December  1979. 

****** 


DARDEN,  William  M.,  Associate  Professor,  "The  Civil  War,"  College 
Women's  Club,  Annapolis,  Maryland,  10  April  1979. 

****** 


JOHNSON,  David  F . ,  Associate  Professor,  "Rethinking  Moral  Educa¬ 
tion,"  American  Philosophy  of  Education  Society,  San  Francisco, 
California,  28  April  1980. 


****** 


LOVE,  Robert  W. ,  Jr.,  Assistant  Professor,  "Two-Ocean  War," 

Air  War  College,  Maxwell  Air  Force  Rase,  Alabama,  6  September 
1979  . 


****** 


LOVE,  Robert  W.,  Jr.,  Assistant  Professor,  "The  Adjustment  of 
the  Navy  to  the  National  Security  Act  of  1947:  Chiefs  of 
Naval  Operations  Denfeld  through  Carney,"  American  Historical 
Society,  New  York,  New  York,  29  December  1979. 

****** 

LOVE,  Robert  W. ,  Jr.,  Assistant  Professor,  "Strategy  and  the 
Lessons  of  World  War  Two,"  Naval  War  College  Extension  Course, 
Arlington,  Virginia,  March  1980. 

****** 


MASTERSON,  Daniel  M.,  Assistant  Professor,  "Caudillismo  and 
Institutional  Change:  Manuel  Odria  and  the  Peruvian  Armed 
Forces,  1948-1956."  Conference  on  Latin  America,  Western 
Illinois  University,  Macomb,  Illinois,  21  March  1980. 

****** 


SWEETMAN,  Jack,  Assistant  Professor,  "National  Socialism  and 
Monarchism:  August  Wilhelm  of  Prussia--The  Nazi  Prince," 

The  Citadel  Symposium  on  Hitler  and  the  National  Socialist  Era, 
Charleston,  South  Carolina,  24  April  1980. 

****** 
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HISTORY  DIPART'TJT 


SNKI'.TMAN ,  Jack,  Assistant  Professor,  "The  Nava  1  Academy  since 
1035,"  USNA  Class  of  1035  Reunion,  Annapolis,  Maryland, 

10  May  1030. 

THOMPSON,  Larry  V.,  Professor,  "Eichmann  in  Jerusalem:  A 
Reconsideration,"  USNA  History  Club,  Annapolis,  Maryland, 
January  1930. 
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WILLIAMS,  Rovan  A.,  Associate  Professor,  "The  Czech  Leqion  in 
Italy’,"  International  Colloquium  on  War  and  Society  in  Pastern 
Europe,  Brooklyn  Colleqe  (University  Colleqe  of  New  York), 

New  York  City,  3  December  1979. 


Division  CF 

MATHEMATICS  AND  SCIENCE 


APPLIED  SCIENCE  DEPARTMENT 


I'lWUcii":  Wit  I.  kt'L't  i'h'sI  ( ,  LlSV,  Cha<*man 


The  research  performed  within  the 
Applied  Science  Department  reflects  the 
wide  range  of  expertise  present  in  the 
Department’s  three  disciplines: 

Resources  Management,  Operations  Analysis, 
and  Computer  Science.  The  Operations 
Analysis  Study  Group  was  supported  by 
an  annual  grant  from  the  Chief  of  Naval 
Operations  (OP-95).  The  funds  provided 
assisted  the  Study  Group  in  conducting 
joint  faculty-midshipmen  research  in 
areas  of  missile  targeting,  antisub¬ 
marine  warfare,  minefield  counter¬ 
measures  and  clearing,  air-to-air 
missile  data  analysis,  and  Marine  Corps  aviator  retention. 

Another  category  of  research  by  the  Operations  Analysis  Study 
Group  is  "in-house"  analysis,  in  support  of  Naval  Academy 
operations  or  programs  on  an  as-requested  basjs.  The  Graduate 
Performance  evaluation  System  (GRAPES)  is  a  continuous  activity 
in  this  category. 

One  member  of  the  faculty  continued  his  independent  research  on 
the  human  body  by  aiding  a  civilian  employee  of  the  Naval 
Academy  to  reduce  his  dependency  for  drugs  to  control  his 
systolic  blood  pressure  levels.  Another  member  of  the  faculty 
continues  his  research  on  the  effect  of  recreational  boating 
on  aquatic  vegetation  and  has  developed  a  predictive  model  for 
the  transparency  of  estuarine  waters. 

In  the  area  of  Computer  Science,  a  set  of  programs  was  developed 
to  predict  the  clemagnetic  field  strengths  due  to  a  submerged 
horizontal  electro-dipole  (MED). 

The  large  number  of  midshipmen  projects  reflects  the  Department's 
belief  that  student  research  under  the  supervision  of  an 
interest :d  and  dedicated  faculty  is  a  broadening  and  educational 
experience.  The  opportunity  to  utilize  the  knowledge  and  skill 
gained  during  the  prior  three  intensive  years  of  work  gives 
First  Class  midshipmen  an  appreciation  and  understanding  ot  the 
usefulness  and  importance  of  their  education. 
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E:  TENTS  O:  REUREAT  I ONAL  BOATING  ON  TURBIDITY  AND  SEDIMENTATION 
RATES  IN  RELATION  TO  SUBMERGED  AyUAT 1 C  VEGETATION 

Researchers:  Assistant  Uro fossor  Frederick  A.  Skovo  and 

Professor  Jerome  Williams  (Oceanoaraphy ) 

Sponsor :  l'.  S.  Army  Corps  of  Engi  neers 

This  report  describes  a  project  undertaken  to  study  the 
role  of  recreation.il  power  boat  inq  in  resuspension  of  bottom 
sediments.  Suspended  sediments  were  measured  at  frequent 
time  intervals  at  selected  stations  and  these  values  were 
compared  with  tidal  currents,  precipitation  amounts,  and  boat 
traffic.  Small  (no  Larqor  than  0.4)  correlation  coefficients 
were  found  between  each  of  the  three  possible  causes  of 
increased  turbidity  and  the  suspended  sediment  level.  Equiva¬ 
lent.  Seechi  Disc  Reudinqs  were'  calculated  for  water  which  would 
limit  liqht  penetration  to  half  that  required  for  maximum 
photosynthesis  at  a  depth  of  one  meter,  and  these  calculated 
Disc  Reudinqs  were  found  to  be  chose  to  those  measured  in  the 
study  area.  This  was  interpreted  to  mean  that  a  small  increase 
in  turbidity  may  be  important  in  SAV  survival.  A  mechanism 
involvinq  wake  assoc  i  a  ted  wave's  rather  then  propeller  induced 
turbulence  was  also  suqqested  as  be inq  primarily  responsible 
tor  bottom  sediment  resuspens 1  on . 
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OPTIMAL  ALLOCATION  OF  EFFORT  AMONG  SUBAREAS  OF  A  MINEFIELD 
IN  A  MINE  COUNTERMEASURES  OPERATION 

Resea  i  <  rs:  Midshipmen  1/C  James  V.  Adams  and  Edward  M. 

Connol ly 

Advisor:  Associate  Professor  Thomas  D.  Burnett 

Sponsor:  Chief  of  Naval  Operations  (OP-95) 

An  optimal  allocation  of  mine-countermeasures  effort  to 
the  subareas  of  a  minefield  yields  the  minimum  expected  loss 
for  the  mine  clearing  operation.  This  study  develops 
algorithms  in  the  form  of  computer  programs  which  utilize  the 
data  describing  the  minefield  as  input  in  order  to  produce  an 
optimal  allocation  situation.  The  relationship  between  mine- 
countermeasures  effort  and  expected  loss  is  investigated,  with 
the  result  that  the  optimal  solution  to  any  question  of  counter¬ 
measures  effort/expected  loss  in  a  subarea  of  the  minefield  is 
determined  by  the  computer  programs. 


AN  ANALYSIS  OF  SURVEY  OPINIONS  ON  JOB  SATISFACTION  AND  RETENTION 
OF  MARINE  CORPS  PILOTS  AND  FLIGHT  OFFICERS 

Researchers:  Midshipmen  1/C  John  C.  Aguero  and  Jeffrey  H. 

Tuse  t 

Advisor:  Major  R.  L.  Spooner,  USMC 

Sponsor:  Chief  of  Naval  Operations  (OP-95) 

The  declining  retention  of  aviators  and  flight  officers 
is  presently  one  of  the  major  concerns  of  HQMC.  This  study 
analyzes  survey  responses  from  approximately  4000  active  and 
recently  separated  Marine  Corps  pilots  and  flight  officers 
concerning  retention  and  job  satisfaction. 
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SUBMARINE  REACTION  TO  AN  ASW  TORPEDO  IN  A  FREEPLAY  ENVIRONMENT 

Researchers:  Midshipmen  1/C  William  S.  Buchanan  and  Stephen  D. 

Matts 

Adviser:  Commander  Phillip  S.  Marsden,  USN 

Sponsor:  Chief  of  Naval  Operations  (OP-95) 

This  project  utilized  data  from  instrumented  fleet  anti¬ 
submarine  warfare  exercises  to  find  patterns  in  submarine 
evasion  from  ASW  torpedoes  and  to  make  recommendations  for 
reattack  procedures. 


DEVELOPMENT  OF  A  SURFACE  REPLENISHMENT  SCHEDULE 
Researchers:  Midshipmen  1/C  T.  J.  Donovan  and  E.  A.  Sternaman 

Adviser:  Lieutenant  Commander  Robert  L.  Peck,  USN 

Sponsor:  Chief  of  Naval  Operations  (OP-95) 

The  Mobile  Loqi sties  Support  Force  is  the  major  source 
for  surface  replenishment  in  the  U.  S.  Navy.  This  hiqhly 
efficient  support  fleet  is  crucial  in  maintaining  the 
superiority  of  our  naval  forces.  Therefore,  it  would  be 
highly  beneficial  to  have'  a  systematic  scheduling  procedure 
in  order  to  minimize  the  time  and  cost  necessary  for  underway 
replenishments.  At  present,  scheduling  is  accomplished  by 
manually  examining  available  replenishment  assets  and  require¬ 
ments,  and  determining  a  schedule  for  replenishment.  This 
project  reports  the  development  of  a  computer  assisted  algorithm 
which  determines  a  highly  efficient  replenishment  schedule, 
which  is  extremely  fast,  and  which  takes  into  account  a  large 
variety  of  interrelated  variables. 
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DETERMINING  NAVIGATIONAL  ERRORS  LN  M  I NEHUNT 1 NG  OPERATIONS 

Researchers :  Midshipmen  1/C  David  M.  Harris  and  Charles  D. 

Belli'  le 

Adviser:  Lieutenant  Commander  Robert.  L.  Reck,  USN 

Sponsor:  Chief  of  Naval  Operations  (OP-95) 

The  first  and  one  of  the  most,  critical  steps  in  any  mine 
coun te rmeasures-o f for t  is  minehunting.  One  primary  asset 
available  in  minehunting  is  the  surface  ship.  In  order  to 
achieve  the  desired  level  of  minehuntiny  effort,  it  is  necessary 
that  the  minehuntiny  forces  sweep  the  mine  area  by  following  a 
prescribed  series  of  tracks.  Deviation  from  this  prescribed 
pattern  could  result  in  mines  being  undetected  or  improperly 
located.  This  report  describes  an  analysis  of  152  trial 
minehunting  runs.  In  the  analysis,  the  nature  and  magnitude 
of  navigational  errors  was  established.  As  a  result  of  this 
report,  it  will  be  possible  to  more  accurately  assess  current 
minehunting  tactics,  and  to  modify  existing  minehunting  doctrine 
if  necessary. 


COST  OF  OWNING  AND  OPERATING  AN  AUTOMOBILE 
Researcher:  Midshipman  1/C  Arcelio  II.  Josiah 

Adviser:  Commander  Phillip  S.  Marsden,  USN 

Sponsor:  Brigade  of  Midshipmen 

Automobile  owners  are  often  unaware  of  the  magnitude  of 
the  expenses  they  often  incur  as  a  result  of  owning  and 
operating  an  automobile.  Because  of  the  increase  in  the 
costs  of  fuel,  repairs  and  maintenance,  insurance,  and  other 
au tomobi le- re lated  costs,  it  becomes  advantageous  for  a 
prospective  car  owner  to  anticipate  the  future  operational  and 
ownership  costs,  and  decide  if  he  can  afford  an  automobile  and 
its  accompanying  costs.  This  report  describes  the  development 
of  an  interactive  computer  program  for  estimating  the  opera¬ 
tional  and  ownership  costs  of  eiyht  1980  automobiles.  The 
costs  studied  and  estimated  in  this  project  were:  Depreciation, 
Insurance,  Finance  Charges,  License  Fees,  Gasoline,  Repairs 
and  Maintenance,  and  Replacement  Tires. 
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STATI STICAI,  ANALYSIS  OP  AIM-7L  TKST  LIKINAS 
Keren rener:  M  1  lish ipman  I/O  Michael  .1 .  Kano 

.A.,  1  v  l  r  :  1.;  <  a  tenant  Commander  Kev  i  n  ’I1.  Moore  ,  SSL 
■sponsor:  Ch  :  ■  *  nl  Naval  Operation:,  (OP-ha) 
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data  used  by  Fleet  Numeric  Weather  Centers  to  produce  propa¬ 
gation- Loss  profiles.  When  this  occurs,  an  accurate  and 
simple  on-station  estimation  of  convergent  zone  range  and 
width  is  a  viable  alternative  for  using  the  invalid 
propaga t ion-loss  pro f i 1 es . 
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MST I  MATING  THE  PROBABILITY  OF  TARGET  ACQUISITION  BY  A  SURFACE- 
LAUNCHED  HARPOON  MISSILE 

Researchers:  Midshipmen  1/C  Gregory  Mislick  and  David  D.  Foy 

Adviser:  Commander  Phillip  S.  Marsden,  USN 

Sponsor:  Chief  ol  Naval  Operations  (OP-95) 

A  computer  simulation  of  the  HARPOON  targeting  process  is 
used  to  investigate  the  effect  of  missile,  sensor,  and  environ¬ 
mental  errors  on  the1  probability  of  target  acquisition  by  the 
«  missile.  The  results  are  compared  to  probability  estimates  in 

recent  HARPOON  employment  pul  rations. 
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A  MANUAL  WARGAME  DEVELOPED  FOR  USE  IN  A  CLASSROOM  ENVIRONMENT 
Researcher:  Midshipman  1/C  John  F.  Horlockor 

Adviser:  Commander  Phillip  S.  Marsden,  USN 

Although  manual  wargamos  exist  which  cover  operational 
situations,  at  present  there  are  no  noncomputerized  simula¬ 
tions  covering  antisubmarine  warfare  (ASW)  for  use  in  the 
classroom.  The  game  ASW  was  designed  to  provide  a  simulation 
that  could  be  learned  by  the  average  student  and  played  within 
one  laboratory  period.  The  game  is  flexible  enough  to  allow 
for  the  substitution  of  new  or  classified  data. 


****** 


THE  INTERRELATIONSHIP  OF  AUDITING,  BUSINESS  LAW,  AND  ACCOUNTING 
Researcher:  Midshipman  1/C  Jeffrey  S.  Reed 

Adviser:  Associate  Professor  Karel  Montor 

In  addition  to  completing  all  required  courses  in  the 
Resources  Management  Major,  Midshipman  Reed  completed  the 
following  courses  at  the  Anne  Arundel  Community  College: 
Intermediate  Accounting  I  &  II,  Advanced  Accounting,  Business 
Law  I  in  II,  Tax  Accounting,  and  Auditing.  For  the  work  involved 
in  these  seven  courses,  Midshipman  Reed  was  given  three  hours 
of  SR49G  credit.  The  total  course  completion  at  the  Academy 
and  the  Anne  Arundel  Community  College  qualifies  Mr.  Reed  to 
sit  for  the  national  CPA  exam,  the  first  midshipman  ever  so 
certified.  The  research  aspect  of  this  course  was  the  studying 
by  Mr.  Reed,  and  the  tying  together  of  all  aspects  of  admini¬ 
stration,  business,  and  management  into  a  single  framework  of 
understanding,  which  will  allow  him  to  sit  for  and  pass  the 
CPA  exam. 


****** 
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PUBLIC AT  IONS  APPL1LV  SCILNCl  VIPARTMLMT 


CHI,  Franklin  L.  K.,  Assistant  Professor,  co-author,  "Solutions 
to  Higher-order  Boundary  Layer  Equations  for  Flow  over  a 
Semi-infinite  Plate,"  The  AIAA  Journal,  17,  (August  1979), 
915-916. 

The  first,  second,  and  third  order  solutions  of  the 
boundary  layer  flow  past  a  semi-infinite  plate  have  been  found. 
The  third  order  solution  is  new,  and  it  predicts  a  larger 
value  for  the  coefficient  of  skin  friction  than  that  which  was 
previously  calculated. 


****** 
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I'KISi  Kill  l CMS 


HEBERT,  John  IV,  Visiting  An:;  i  st  ant  Professor,  co-author , 
"A1  ternat  ivv  Approaches  to  Schedul  in<j  O  f f  j  r  j  a  1  s  ,  "  1  V  t  h 
Annual  Meeting  of  the  Inst  it.ut.e  of  Management  Science  - 
Southeastern  Chapter,  Myitl  !i.  ach.  South  Carolina,  i-9 
October  1  979  . 


★  *  A  *  A  A 


IIKBKkT,  John  K.  ,  Visiting  Ass  i  st  ant  Professor,  "Stochastic 
Network  Models  and  Analysis,  tor  R&D  Program  Management  ,  " 
1979  IEEE  Engineet a  nq  Manaqement  Conference,  Washington, 
1).  C .  ,  9-7  November  1979. 


* 


**  *  *  * 


HEBERT,  Jo!m  K . ,  Vi  s  i  Li.  nq  Assistant  Professor,  "Applications 
of  Simulation  in  Project  Manaqement.,"  1979  Winter  Simulation 
Conference,  San  bieqo,  California,  3-9  December  1979. 


****** 


HEBERT,  John  [J .  ,  Vis  it.ing  Assistant  Professor,  "A  Time/Coat 
Trade-off  Pierced, ure  for  Projects  Modelled  on  Stochastic 
Networks,"  10th  Annual  Meeting  of  the  American  Institute  for 
Decision  Sciences  -  Southeastern  Section,  Orlando,  Florida, 
20-22  February  1980. 


****** 


HEBERT,  John  E.,  Visiting  Assistant  Professor,  co-author, 

"A  Decomposition  Approach  to  Project  Scheduling,"  Joint 
National  0RSA/T1MS  Meeting,  Washington,  D.  C.,  5-7  May  1980. 

****** 


MONTOR,  Karel,  Associate  Professor,  "Instrumentation  for  Brain 
Wave  Siena!  Processing , "  combined  V  International  Conference 
on  Medical  Physics  and  XTT  International  Conference  on 
Medical  and  Bioloujcal  Eng i necr i ng ,  Jerusalem,  20  August  1979. 


****** 
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CHEMISTRY  DEPARTMENT 


P’u’.v' JV;  SroNUt’i  l\  Mu.s.wr,  i’>.  •  < 


Ttii’  r  1  rcii  t'vpot  t  ■ 1 1  <>n  in  the 

till  1 1 .» w i  riu  underscore:;  two  as;n  c* 

o:  ;  • ! <  ■  I'tu'nuat:  ry  Popa r  l  inen t  ’  s  oiicrali  ot. 

It  i  lemons  t  ra  tits  t.  lit?  inti  mate  interaction 
o :  t  acuity  members  and  stU'lonts  in  the 
lint  o:  student  research  projects.  The 
.-staid  lidum-nt  of  a  "  iun  ior-scti  tor 
ee|  I.  a  i  u  •  "  i  elut.  ionship  is  an  i  mportant 
part  <•> :  the  maturation  of  our  students. 

1  i  he  1  a: ae  number  of  publications  in  the 
b lorhen  •  iti  1  }  ield  are  largely  fruits  of 
r-es.i  •arcii  lone  by  tne  officers  assigned 
c  sit  i  tiued  demorist  rat  ion  of  the  hiqh 
ear  militate  i ns  tract  ions  is  a  matter 


*  ,  t.  ;  i  ■  •  i  .  ■  is  a  sustained  relationship  between  the 
e  military  needs  and  a  siqnif leant  part  of  the 
•jort.  of  eon  r;  ;<  - ,  t  ■•search  into  improved 

★  *  k  k  k  ★ 


1  t.n 


sivv.svm’  wsiARCH  _  . .  pijwiyjyj 


PROTON AT TON  PllKNOMKNA  FOP  BRIbCRf)  FMRRI >Cl.Ni:N  IN  "SU'FP  ACIDS" 
Ki'Hi'atx’her:  Lieutenant  Thomas  F.  Hill  i-rwol  :  ,  t'SN 

Sponsor:  Naval  Academy  Hoscardi  Council 

In  metallocene  chemistry,  the  effect  oi  metal  identity 
and  oxidation  state  is  o<  m.i  jor  siqr.i:  i  eance  Put  is  otrscua  -d 
of  tent imes  by  the  fact  that  the  pi  systems  oi  the  eye  1  open ta- 
dieno  rings  can  carry  the  impact  to  sites  remote  from  the  metal 
atom.  The  use  of  alkyl  bridles  between  the  r  i  tips  otters  an 
opportunity  to  discover  the  geometric  changes  that  occur  when 
a  proton  is  accepted,  because  nuclear  magnetic  resonance 
measurements  give  clear-cut  and  reliable  indication  of 
conformational  changes.  From  these  changes,  the  site  of 
proton  attack  can  be  determined.  Deutoration  of  the  starting 
materials  provides  further  confirmation  of  the  assignments. 

Preparation  of  systems  with  2-,  3- ,  4-  and  5-carbon  bridges, 
as  well  as  use  of  some  multiple  bridged  materials,  permitted 
study  of  protonation  site,  electrophilic  substitution  mechanism, 
and  oxidation  mechanism  on  both  ring  and  metal.  The  studies 
utilized  variable  temperature  techniques  tor  nmr,  mass  spectra, 
ir,  thin  layer  and  column  chromatography  etc.  for  both 
compound  ident i f i cat  ion  and  process  study. 

****** 

Pill  'TOPI  ssoc  I.  AT  I  ON  DYNAMICS  OF  POLYATOMIC  MOLECULES 
i  rci  i  ■■  r  :  Assistant  Professor  Mark  L.  Fieri 
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Tin:  i:i  :  /  •:  ■  ■ :  -  ■  ■  ■  v i,: :  - ,i ,v. -oi,  dt nitrate  on  several 

tempi:  ran  i r :  yk  physiol- k; i c  functions 

Re  i  :  Kns  i  ;r,  Stephanie  A.  Pluskota,  USNR  and 

.'a;  i.i  i :  i  '  ’n..'  i  a  Id  Tozzi,  USA 

Sponsor :  Nava  1  Aou  ierny  Research  Council 

The  purpose  of  tins  ongoing  project  was  to  use  a  chemical 
reagent.  to  lower  tiie  core  body- temperature  of  experimental 
animals  so  that  fin-  effect  of  a  sustained  temperature  drop 
on  spermut.oAonesi:;,  basal  metabolic  rate,  and  glycogenol ys is 
nu  ght  be  studied. 

file  chemical  chosen  was  propylene  glycol  dinitrate  (PGDN), 
a  major  component  oi  torpedo  fuel  as  well  as  of  other  fuels 
used  by  tile  Navy .  Researchers  at  the  Naval  Medical  Research 
institute  (NMRL),  Bethosda,  Maryland,  had  previously  determined 
that  PGDN  was  capable  of  depressing  core  body- tomoo ra ture  in 
m  l  o  ■ . 

The  !  i  rst.  series  of  injections,  using  dosages  previously 
tested  at  NMRI  showed  that  PGDN  was  much  more  lethal  for  rats 
than  for  mice.  Rats  develop  cyanosis  a  short  period  of  time 
after  injection  of  small  amounts  of  pure  PGDN.  All  but  one 
of  21  experimental  animals  died  following  PGDN  injection. 
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STUDY  'M'  SOLVENT  INDUCED  SHIFTS  IN  THE  IJV  ABSORPTION  MAXIMUM 
AS  A  MODE  OF  OF ANT  I FY I  NO  HYDRO GEN  BOND J NO 

Rosi\irdier:  Professor  Charles  F.  Rowell 

Sponsor:  Naval  Surface  Weapons  Center,  White  Oak  Laboratory 

In  the  continuin')  search  for  reliable  ways  to  measure  the 
forces  between  molecules,  such  as  components  of  a  solid 
propellant  system,  several  inorganic  complexes  and  a  couple 
of  organic  dyes  wo  re  prepared. 

Measurement,  of  the  uv  or  visible  spectrum  of  these 
materials  in  a  variety  of  solvents  with  a  range  of  hydrogen- 
bondin')  char ue Leri  sties  permitted  the  solvent  dependence  to 
be  measured.  This  information  was  then  included  in  the  basic 
set  used  to  establish  the  quantitative  equation  for  hydrogen 
bonding  as  proposed  by  Kamlet  and  Taft. 
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RELIABLE  TEST  MATERIALS 

Researcher:  Associate  Professor  John  W.  Schultz 

Sponsor :  National  Security  Ayoncv 

The  researcher  produced  X-ray  fluorescence  standards 
for  use  in  calibrating  and  cross-checking  laboratory 

e  ;u  i  prm  m  t. . 
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TR  I  S  (D  1  P1ILMYLPH0SPH  l  NO)  METHANE  CHEMISTRY 
P‘ •  ;<  .a  i  v :  r  :  Instructor  Edward  D.  Walton 

•  k  in. nor:  Nival  Academy  Research  Council 

Tie  •  ‘  i  i s (d i phonylphosphino) methane  adduct  s  with  t  ho 
i.'  -  i  ;■■•!..  (').  S,  So)  are  a  new  class  ot  oryanophosphorus 

"  ■:  1  ■  e.  wiiieh  show  some  unique  eheinical  propi'i  Lies  and  servo 
■  ■  :■  ,  !  or  invest  i'jat  ion  of  nuclear  ma<|n<d  ie  resonance  (NMR) 
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parameters.  The  chemistry  of  those  compounds  is  of  interest 
because  some  show  a  rather  facile  cleavage  of  a  carbon- 
phosphorus  bond  to  yield  b  i  s  (d  i  phony  lphosp  i  no)  methanes. 

[  (C,  II  .)  1']  [C.  ll  )  P(S)]CH  (a)  [(C,1I,  )  P] [  (C,  H..) .  P(S)][C.H  ,)  P<Se)]C1I 


(b)  [  (C,  If  ,)  P  (S)  ]  [  (C|  Hi  ).,P(So)]CH 


(a)  TrisSSe  (b)  BisSSe 

Preliminary  studies  show  that  the  percent  breakdown  of  the 
Tris  compound  is  increased  significantly  by  a  change  in  solvent 
from  benzene  to  toluene.  This  suggests  that  the  availability 
and  ease  of  hydrogen  abstruction  from  the  solvent  is  important. 
A  study  of  this  reaction  in  a  deuterated  solvent,  C<-.D(  ,  for 
example,  can  provide  necessary  verification  of  solvent 
participation  in  this  decomposition.  The  preparation  of  a 
scries  of  tris  adducts  with  oxygen,  sulfur,  and  selenium 
(needed  for  NMR  studies)  requires  the  control  of  this  cleavage. 

Work  towards  the  preparation  of  the  TrisS  is  underway. 

All  the  "Tris"  compounds  are  somewhat  difficult  to  prepare 
being  both  air  sensitive  and  prone  to  cleave.  All  starting 
materials  have  been  prepared  at  this  point  and  some  mass 
spectral  studies  arc  undertaken  prior  to  the  kinetics. 

****** 


COMPOSITION  AND  PROPERTIES  OP  FUELS  IMPORTANT  FOR  COMPARISON 
OF  FUELS  FROM  DIFFERENT  SOURCES 

Researcher:  Professor  John  G.  Zimmerman 

Sponsor:  David  W.  Taylor  Naval  Ship  Research  and  Development 

Center,  Annapolis  Laboratory 

A  critical  literature  search  was  conducted  in  order  to 
prepare  a  chapter  for  the  Annual  Technical  Report  for  Fiscal 
1979  for  Synthetic  Fuel  Characterization  and  Crude  Assay 
Program,  David  W.  Taylor  Naval  Ship  Research  and  Development 
Center . 
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COMPUTER  AIM’IjI  l'AT  IONS  TO  GENERAL  CHEMISTRY 
Reseurche r :  I'rofeHsor  Don  G .  Sheets 

in  an  onuoiny  proqram  to  develop  tutorial.  Laboratory 
Gu t a- redact  ion ,  and  random-quiz-qenoratinq  programs,  a  larye 
number  have  been  written.  Kovontoon  tutorial  uroijrams,  of 
which  ir>  have  boon  validated  by  midshipmen  use  and  opinion 
survey,  have  been  completed.  Fifteen  laboratory-data- reduct i on 
prourams  for  use  in  yrudiny  Laboratory  performance  have  been 
validated  with,  a  port  ion  of  the  plebe  class . 

The  qu  i  /.-qenerat  1  nq  proqrams  permit  the  development  of 
short  quizzes,  hour  exams  or  computer-terminal  quizzes. 

Data  collected  from  the  midshipmen  support  the  concept 
of  greatest  need  and  use  umony  the  less  well-prepared  students. 
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PREPARATION  OK  COBALTOCENE  AND  I  TS  PROTONATION 
Researcher:  Midshipman  I/O  Jeffrey  Abel 

Adviser:  Lieutenant  Thomas  K.  Ui t  torwolf ,  DSN 

Cobalt.ocone  is  a  well-known  transition  metal  complex 
that  is  easily  oxidized  to  the  cobal ticinium  ion,  which  is 
isoeloetroni c  with  ferrocene.  As  much  of  our  work  has  boon 
in  the  area  of  ferrocene?  protonation,  it  was  of  interest  to 
determine  if  cobal tocene  is  susceptible  to  protonation  under 
similar  conditions.  Preparation  of  the  compound  was  hind^n  d 
by  its  extreme  sensitivity  to  oxidation. 

****** 


SOME  SUBSTITUTION  REACTIONS  OF  A  PLANAR  COBALT ( 1 1  1 )  COMPLEX 
Researchers:  Midshipmen  1/C  Larry  E.  Arkloy  and  Douplas  J.  lust 

Adviser:  Professor  John  G.  Zimmerman 

Cobalt (III)  normally  forms  stronger  bonds  to  ligands 
containing  nitrogen  or  oxygen  rather  than  sulfur.  It  is  known 
that  planar-forcing  ligands  such  as  dimethylglyoxime  reverse 
this  preference. 

Syntheses  of  If  [Co(DH)  Cl],  [Co(DH)  (H  0)  (Cl)  ]  and  Co(Dll)  (11  O)  + 
ion  were  performed  and  characterization  completed .  Three 
substituted  thioureas  were  screened  as  ligands.  Thiourea  and 
di ethyl  thiourea  were  used  to  carry  out  kinetic  runs  at  pH 5 
and  u nit  ionic  strength.  Two  discrete  rates  were  observed  for 
the  substituted  thiourea,  indicating  differences  in  the  1st  and 
2nd  substitution  process. 


****** 


1  7  (> 


RLSIARCH  CCUKSl  I'KOJICIS 


CHUM  SI  RV  Dl  I ’ARUM  SI 


PREPARATION  OF  ORTHOIIEXAPHENYLENE  AND  SUBSEQUENT  METAL  INSERTION 
Rosearchers:  Midshipmen  1/C  Joseph  Doyle  and  James  Brinkman 

Adviser:  Lieutenant  Thomas  E.  Bitterwol f ,  USN 

Ort.hohuxaphonylene  is  a  unique  compound  first  prepared 
by  Wittiq  in  1971.  It  features  six  benzene  rinqs  connected 
in  a  ring  which  assume  a  conformation  in  which  three  of  the 
rings  pucker  upward  while  the  remaining  three  pucker  downward. 

The  cavities  formed  by  these  rings  are  seemingly  ideal  for 
introduction  of  a  transition  metal  atom  such  as  Chromium. 
Preparation  of  the  or thohexapheny lene  is  a  seven-step  procedure 
yielding  only  small  amounts  of  the  desired  products. 

★★★★★★ 


HETEROCYCLIC  TH 10SEM I CARBAZONES  AS  POTENTIAL  ANTIMALARIALS 

Researchers:  Midshipmen  1/C  Joseph  Doyle,  James  Cording, 

Kurt  Schmidt,  Stephen  Johnson 

Adviser:  Professor  Samuel  P.  Massie,  Jr. 

As  part  of  an  ongoing  program  in  connection  with  Walter 
Reed  Army  Institute,  a  series  of  thiosemi carbazoncs  was 
prepared . 

All  members  of  the  series  were  derived  from  2-acetylquino- 
linc,  an  intermediate  which  offered  some  difficulty  in 
preparation.  The  variation  of  the  series  was  produced  by 
substitution  of  various  secondary  amines  on  a  common  xanthate 
i n  t e rmed i a f e . 

Six  new  compounds  were  made  and  characterized  spectrally. 
They  will  be  submitted  for  biological  screening.  An  early 
member  of  the  series  has  been  found  to  have  unusual  ant i - 
bacto r i a  1  propc rt i es . 


*  *  *  *  *  * 
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KINETICS  OF  THE  DECOMPOSITION  OF  TRIS ( DI PHENYLPHOSPHINO) METHANES 

Researchers:  Midshipmen  1/C  James  B.  Ervin  and  Manuel  R. 

Rivera 

Adviser:  Instructor  Edward  D.  Walton 

It  is  known  that  compounds  of  the  type  [  .P]  ,CHP(X)  (Cr,H<,)  >; 

X  =  0,  S,  Se,  easily  break  down  to  form  compound  (C(  H  )  ;,  P-CH  P  (X) 
(C.H,)  .  The  mechanism  of  this  decomposition  of  tris  (diphenyl- 
phosphino)  compounds  to  their  "bis"  analogs  is  of  interest  in 
order  to  avoid  this  breakdown  in  the  preparation  of  "tris" 
compounds.  The  purpose  of  this  study  is  to  determine  what 
factor  affects  the  decomposi tion  reaction  and  how  it  can  be 
prevented.  One  tris  compound  in  particular,  tris  S,  was  found 
to  break  down  to  varying  extents  in  different  solvents,  when 
it  was  allowed  to  react  with  Se  to  produce  Tris  SSe  and  Bis 
SSe.  The  study  of  this  reaction  in  a  deuterated  solvent  C(.Df> 
could  yield  information  concerning  the  need  for  having 
hydrogen  atoms  available  for  abstraction  from  the  solvent. 

****** 


PREPARATION  OF  BRIDGED  FERROCENES 
Researcher:  Midshipman  1/C  James  Fenton 

Adviser:  Lieutenant  Thomas  E.  Bitterwolf,  USN 

Bridged  ferrocenes  in  which  two  ferrocenyl  moieties  are 
held  side  by  side  have  been  prepared  by  several  groups  in 
very  low  yields,  typically  1-5%.  Observations  of  hydrogen 
evolution  from  acid  solutions  of  these  compounds  by  Bitterwolf 
have  recently  been  confirmed  and  these  compounds  are  actively 
studies  as  possible  electrode-coating  for  solar  generation  of 
hydrogen.  This  work  is  severely  limited  by  the  difficulty  of 
obtaining  practical  quantities  of  the  required  compounds. 

Midshipman  Fenton's  research  was  directed  toward  improve¬ 
ment  of  existing  procedures  and  development  of  new  synthetic 
routes  for  the  preparation  of  bridged  compounds.  His  work 
clarified  ambiguities  existent  in  the  literature  dealing  with 
the  preparation  of  ferrocenyl  carboxylic  acid  chlorides  and 
provided  initial  evidence  for  the  feasibility  of  a  synthetic 
route  via  dilithioferrocene  and  pressure.  This  work  is 
continuing  as  an  integral  part  of  Lieutenant  Bitterwolf's  NARC 
project . 


****** 
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INSTRUMENTAL  STUDY  OF  EQU  IT, I BR I.  A  FOR  A  DYE  MOLECULE  US 
PROBE  HYDROGEN  BONDING 

Rcscjrchor:  Midshipman  L/C  Roqer  K.  Ishii 

Advisor :  Professor  diaries  F.  Rowell 

One  of  the  dyes  that  was  prepared  to  study  hydro; 
bond i nq  phenomena  was  found  not  to  produce  Linoat  wuv» • 
shifts  with  variation  of  the  usual  parameters .  Explor 
the  systira  found  that  the  material  was  two  isomers  in 
with  each  other.  The  color  shift  observed  was  not  du- 
simple  solvent  effects  on  the  molecule  but  on  the  shi * 
equ i 1 i b ( i um . 

'I’tie  use  of  instrumental  techniques  permitted  tin- 
meat  of  probably  structures  to  the  species  in  solution 


SYNTHESES  OF  MODEL  COMPOUNDS  FOR  STUDY  OF  PHOTODECOMI'O 
OF  N I  TRAM  I NH  BXPLOS I  VMS 

Researcher:  Midshipman  1/C  Roqer  K.  Ishii 

Adviser:  Professor  Charles  F.  Rowell 

Ln  earl i or  work  in  this  laboratory,  it  has  been  e 
that  ni t  rami  no  explosives  undorqo  decomposition  under 
influence  of  ultra-violet  liqht.  A  central  compound  i 
proposed  mechanism  of  such  docomposil ion  is  a  hydroxy] 
i n termed i a te . 

Two  separate  routes  to  synthesis  of  this  i n t e i med 
undertaker  with  promising  results  but  uri f  i eat  i  <  >n  <d 
led  to  decomposition. 
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SCHULTZ,  Warren  W.  ,  Lieutenant  Commander,  co-author,  "Demonstra¬ 
tion  of  specific  antibodies  to  a  coxsack ie-1 ike  virus  in 
patients  of  a  hepatitis  outbreak,"  American  Journal  of 
epidemiology,  110  (July  1979),  124-131. 

Lynchburg  fecal  virus  (LFV) ,  originally  isolated  from  the 
stool  of  an  infectious  hepatitis  patient,  was  passaged  10  times 
ip  WJ-33  cells  and  partially  characterized.  Its  properties  arc' 
as  follows:  RNA  virus;  27  nm  in  diameter,  picornavi rus-1 i ke 
morphology;  inactivated  at  36  C  for  60  min;  resistant  to  treat¬ 
ment  with  hydrochloric  acid  (pH  3.0),  chloroform  (33.).  and 
diethyl  ether  (20?.)  .  neutralization  studies  indicated  that  LT'V 
is  sero-rel ated  to  Coxsackievirus  A-24  but  not  to  prototype 
hepatitis  A  virus  (11AV)  .  An  epidemiological  relationship  between 
LFV  and  HAV,  however,  was  found  when  examining  by  enzyme  immuno¬ 
assay  (ILIA)  the  sera  of  infectious  hepatitis  patients  of  the 
Lynchburg  outbreak.  /Absence  of  anti-LFV  in  patient  sera  was 
accompanied  by  an  absence  of  anti-HAV  and,  converse ly ,  an 
increased  titer  in  anti-LFV  was  accompanied  by  an  increased  titer 
in  anti-HAV.  Each  antibody  type  was  shown  to  be  elicited  indepen¬ 
dently  indicating  simultaneous  infections  v/i^h  LFV  and  HAV.  The 
contribution,  if  any,  of  LFV  to  disease  in  the  outbreak  remains 
unknown . 


****** 

SNYDER,  Stephen  L.,  Lieutenant  Commander,  co-author,  "Release  of 
--glucuronidase  from  Peritoneal  Macrophages  of  Normal  and  Endo¬ 
toxin-tolerant  mice,"  Canadian  Journal  of  Microbiology,  25(1979), 
1245-1251. 

Lysosomal  enzyme  release  from  cells  involved  in  inflammatory 
response  could  play  a  central  role  in  the  pathogenesis  of  endo¬ 
toxin  shock.  Therefore  we  have  studied  the  release  of  the 
lysosomal  enzyme,  p-glucuronidase ,  from  peritoneal  macrophages 
obtained  from  normal  and  endotoxin-tolerant  B6CBF1  mice  both 
before  and  after  challenge  with  lethal  doses  of  endotoxin. 
Unstimulated  cells  from  tolerant  mice  spontaneously  released  a 
smaller  percentage  of  their  total  f-glucuronidase  content  in 
culture  than  cells  from  normal  mice  during  a  5-h  incubation 
period.  In  support  of  the  lysosomal-enzyme  release  hypothesis, 
it  was  found  that  the  in  vitro  release  of  (3-glucuronidase  was 
accelerated  when  cells  were  collected  from  the  mouse  peritoneum 
3  h  after  i.v.  challenge  with  a  lethal  dose  (1.0  mg)  of  endotoxin. 
The  increased  i_n  vitro  "leakiness"  of  peritoneal  macrophages 
following  endotoxin  challenge  was  less  marked  when  tolerance  was 
induced  in  mice  by  prior  repeated  injections  of  endotoxin. 
Furthermore,  measurements  of  the  total  enzyme  activities  of 
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peritoneal  cells  revealed  a  significant  reduction  in  the  R-glucu- 
ronidase  content  of  cells  from  normal  mice  3  h  after  endotoxin 
challenge  but  no  such  decrease  for  cells  from  tolerant  mice. 

These  results  suggest  that  macrophages  in  endotoxin-sensitive 
mice  release  their  lysosomal  enzymes  inn  vivo  during  endotoxemia, 
whereas  cells  found  in  tolerant  mice  do  not. 

In  related  experiments,  the  phagocytosis  of  latex  particles 
and  inhibition  of  bacterial  growth  by  macrophages  from  normal 
and  tolerant  mice  were  compared.  These  studies  suggest  that 
cells  from  tolerant  mice  may  also  release  a  smaller  percentage 
of  their  lysosomal  enzymes  during  phagocytosis. 

SOPER,  John  W.,  Instructor,  co-author,  "Mitochondrial  ATPase 
Complex,  A  dispersed,  cy tochrome-def icient ,  oligomycin- 
sensitive  preparation  from  rat  liver  containing  molecules  with 
a  tripartite  structural  arrangement,"  Journal  of  Bioloqical 
Chemistry,  254  (1979),  11170-ill76.  ” 

A  stable,  oligomycin-sensitive ,  ATPase  preparation  can  be 
isolated  from  rat  liver  mitochondria  by  refinement  of  the  deoxy- 
cholate-solubil ization  procedure  (Soper,  J.W.,  and  Pederson,  P.L. 
(1976)  Biochemistry  15,  2682).  NADH  dehydrogenase,  succinic 
dehydrogenase,  and  cytochrome  oxidase  activities  cannot  be 
detected  by  enzymatic  assay.  Spectral  measurements  reveal  that 
the  content  of  individual  cytochromes  is  less  than  0.05  nmol  x 
mg-1  protein.  ATPase  activity  of  the  preparation  (~13  pmol  ATP 
hydrolized/min/mg)  is  inhibited  more  than  80%  by  oligomycin. 
Electron  microscopy  of  the  freshly  isolated  preparation  reveals 
it  to  be  highly  dispersed  and  membrane-free,  and  to  contain 
molecules  exhibiting  a  tripartite  structural  arrangement  consis¬ 
ting  of  the  F^-ATPase  headpiece,  a  basepiece,  and  a  stalk 
connecting  these  two  units.  The  thickness  of  the  basepiece 
(60  A)  is  sufficient  to  span  the  hydrophobic  phase  of  the  inner 
mitochondrial  membrane.  Two  types  of  F^-headpieces  are  present, 
one  of  which  exhibits  the  typical  spherical  structure  of  membrane- 
bound  F ^ ,  and  a  second  of  which  is  more  compact  and  elliptical  in 
appearance.  Polyacrylamide  gel  electrophoresis  in  sodium  dodecyl 
sulfate  reveals  the  presence  of  all  sub-units  of  F^-ATPase ,  the 
oligomycin  sensitivity-conferring  protein,  and  several  additional 
polypeptides  which  are  candidates  for  the  basepiece.  When  bound 
to  soy  bean  phospholipid  vesicles,  the  preparation  catalyzes  an 
oligomycin-sensitive  ATP-P^  exchange  reaction  in  the  absence  of 
other  protein-coupling  factors.  This  report  summarizes  the 
first  description  of  the  properties  of  an  oligomycin-sensitive 
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ATPase  preparation  from  rat  liver,  and  the  first  description  of 
an  energy-transducing  ATPase  preparation  in  which  individual 
molecules  in  dispersed  form  are  seen  to  exhibit  clearly  a  tri¬ 
partite  headpiece-stalk-basepiece  arrangement. 

****** 


ZIMMERMAN,  John,  Professor,  "Composition  and  Properties  of  Fuels 
Important  for  Comparison  of  Fuels  from  Different  Sources," 
Annual  Technical  Report  for  Fiscal  1979  for  Synthetic  Fuel 
Characterization  and  Crude  Assay  Program,  David  W.  Taylor 
Naval  Ship  Research  and  Development  Center,  October  1979. 

In  examining  new  or  alternate  fuels,  tests  must  be  per¬ 
formed  to  assure  compatibility  with  use.  Those  considerations 
of  importance  are:  elemental  composition,  especially  sulfur, 
nitrogen  and  metals;  aromaticity;  and,  physical  properties  such 
as  boiling  range,  storage  stability,  thermal  stability,  luminos¬ 
ity,  and  general  burning  characteristics . 

****** 


SCHULTZ,  Vi.  IV.,  Lieutenant  Commander,  co-author,  "An  Enzyme- 
Linked  Immunosorbent  Assay  (ELISA)  for  Pseudomonas  aeruginosa 
exotoxin  A.,"  Journal  of  Clinical  Microbiology,  9  (July  1979), 
705-708.  '  . .  . ~ . .  ' 

An  enzyme-linked  immunosorbent  assay  (ELISA)  is  described 
for  Pseudomonas  aeruginosa  exotoxin  A.  A  double  antibody-sand¬ 
wich  method  was  used  employing  polyvinyl  microtiter  plates  as 
the  solid  phase,  a  primary  coat  of  monospecific  rabbit  antitoxin 
serum,  an  outer  layer  composed  of  a  horse  radish  peroxidase-sheep 
antitoxin  IgG  conjugate,  and  an  ortho-phenylene-diamine  substrate. 
Absorbance  of  hydrolyzed  endproduct  was  read  spectrophotometri- 
cally  at  OD492.  ELISA  detected  as  little  as  30  pg  (0.3  ng/ml) 
of  purified  toxin  and  absorbance  was  linear  over  a  20-fold  or 
greater  concentration  range.  Toxin  was  demonstrated  in  culture 
filtrates  from  42  of  48  (88%)  consecutive  clinical  P.  aeruginosa 
isolates  compared  with  37  of  48  (77%)  positive  by  hemagglutina¬ 
tion  inhibition.  Results  of  the  two  assays  correlated  closely 
(r=0.82,  p- 0.001).  Specificity  was  confirmed  by  neutralizability 
of  ELISA  activity  with  monospecific  antitoxin.  ELISA  was  thus  a 
sensitive,  specific,  and  quantifiable  technique  for  the  assay  of 
P.  aeruginosa  exotoxin  A  in  both  purified  and  crude  culture 
materials . 


****** 
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MASSIE ,  Samuel  P.,  Professor,  "Heterocyclic  Thiosemicarbazones 
as  Antimalarial  and  Antibacterial  Agents,"  Northeastern 
Regional  Meeting,  American  Chemical  Society,  Syracuse, 

New  York,  October  1979. 
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WALTON,  Edward  D.,  Instructor,  "The  Nature  of  the  Phosphoryl 
Bond:  NMR  Studies  of  Phosphine  Calogcogens , "  Howard 

University  Colloqium  Series,  Washington,  D.C.,  October  1979. 

****** 


WALTON,  Edward  D.,  Instructor,  "The  Properties  and  Uses  of 

Polymers,"  7th  Annual  Meeting  of  the  National  Organization  of 
Black  Chemists  and  Chemical  Engineers,  Washington,  D.C., 

May  1980. 
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Research  is  an  integral  part  of  the 
professional  activities  of  the  members 
of  the  Mathematics  Department.  Areas 
of  research  reflect  a  wide  range  of 
interest.  Present  activity  includes 
research  in  algebra,  group  theory, 
algebraic  geometry,  topology,  shape 
theory,  non-standard  analysis,  partial 
differential  equations,  analytic 
functions  theory,  combinatorics, 
graph  theory,  probability  and  statistics, 
and  lattice  theory. 


The  research  activity  of  the  staff  has  produced  a  considerable 
number  of  scholarly  papers  and  presentations.  Sources  of 
funding  have  included  the  Naval  Academy  Research  Council,  the 
National  Science  Foundation,  and  the  David  Taylor  Naval  Ship 
Research  and  Development  Center. 
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INHOMOGENEOUS  CAUCHY- RIEMANN  EQUATIONS  OF  SEVERAL  COMPLEX 
VARIABLES 

Researcher:  Assistant  Professor  James  Buchanan 

Sponsor:  Naval  Academy  Research  Council 

Certain  systems  of  first-order  elliptic  partial  differen¬ 
tial  equations  can  be  written  as  inhomogeneous  Cauchy-Riemann 
equations.  The  case  of  one  complex  variable  has  been  studied 
at  length.  Concerning  the  case  of  several  complex  variables, 
which  is  distinguished  from  the  one-variable  case  by  the 
presence  of  consistency  conditions  on  the  inhomogeneous 
terms,  much  less  is  known.  W.  Tutschke  has  developed  an 
existence-theory  when  underlying  domain  is  a  polydisk.  Also 
A.  Koohora  has  proved  a  similarity  principle  when  the  inhomo¬ 
geneous  term  is  real-linear  in  the  unknown  functions. 

The  investigator  is  seeking  to  extend  results  such  as 
these.  For  instance,  an  existence-theory  may  be  possible  for 
domains  other  than  polydisks  for  which  there  are  analogues  of 
the  Cauchy  integral  formula.  Also,  the  real-linear  case  should 
be  studied  in  greater  detail  when  the  coefficient  functions 
are  analytic  functions  of  their  real  arguments  by  employing  the 
complex  Volterra  equation  methods  introduced  by  I.  M.  Vekna 
for  the  one-variable  case. 


****** 


DEFORMATION  OF  ALGEBRAS 

Researcher:  Assistant  Professor  Jane  P.  Coffee 

Sponsor:  Naval  Academy  Research  Council 

The  goal  of  this  project  is  the  determination  of  analogues 
of  results  obtained  by  Nijenhuis  and  Richardson  in  the  analytic 
deformation  theory  by  using  the  tools  of  algebraic  deformation- 
theory.  In  their  joint  paper,  Corwin,  Neeman  and  Sternberg 
describe  a  construction  which  associated  a  graded  Lie  algebra 
structure  to  a  filtered  associative  algebra  satisfying  certain 
conditions.  When  this  construction  is  applied  to  the  ring  of 
differential  operators  on  a  manifold,  the  algebra  of  Poisson 
brackets  is  obtained.  The  following  result  has  been  established: 
under  the  Corwin-Neeman-Sternberg  construction  the  rigidity  of 
the  graded  Lie  algebra  is  equivalent  to  the  rigidity  of  the 
filtered  associative  algebra. 


****** 
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NIPCTENT  PRODUCTS  OF  CYCLIC  GROUPS 

Researcher:  Assistant  Professor  Anthony  M.  Gaglione 

Sponsor:  Naval  Academy  Research  Council 

Let  G  be  a  free  product,  G  =  G(l)*  G(2)*  '  *  G(s)  where 
G(i),  1<_  i  <  s,  is  a  cyclic  group  and  for  at  least  one  i  G(i) 
is  finite  (s  is  finite).  Let  Gn  denote  the  nth  subgroup  of 
the  lower  central  series  of  G.  The  main  objective  of  this 
investigation  is  to  study  the  groups  of  the  form  Gn  =  G/Gn+1 
(  n  =  l , 2 , 3 , . . . ) ,  called  the  nth  nilpotent  product  of  the  groups 
G(i).  In  collaboration  with  H.  V.  Waldinger ,  the  investigator 
has  found  presentations  for  the  Groups  Gn  where  1<_  n  <  2p  -1 
(p  being  the  smallest  prime  which  divides  the  orders  of  any 
of  the  generators  of  G) .  This  was  done  by  reexamining  a 
previous  joint-paper  from  the  point  of  view  of  commutator 
calculus.  The  continuation  of  this  work  will  be  geared  towards 
refining  these  proofs  and  extending  them  to  a  larger  class  of 
groups . 


****** 


A  STUDY  OF  COVERING  PROPERTIES  OF  SCATTERED  TOPOLOGICAL  SPACES 
Researcher:  Assistant  Professor  Marlene  E.  Gewand 

Sponsor:  Naval  Academy  Research  Council 

The  object  of  this  project  is  to  characterize  scattered 
spaces  which  are  compact,  Lindelftf  or  paracompact.  and  to 
determine  properties  of  these  spaces.  From  these  characteriza¬ 
tions,  the  covering  properties  of  the  cartesian  product  of  a 
factors  will  be  investigated,  where  a  is  finite,  countable  or 
a  limit  cardinal  and  v/here  of  the  factors  (6  less  than  or 
equal  to  u)  are  scattered  spaces  with  a  given  property. 

On  the  question  of  product-spaces,  preliminary  research  has 
yielded  results  for  finite  products  with  different  and  simpler 
methods  than  previously  published  results  by  others.  It  can 
be  shown,  for  example,  that  a  product  of  a  Lindelttf-scattered 
space  with  any  other  Lindelflf  space  is  LindelOf.  However,  to 
date  these  methods  have  not  been  extendable  to  countable 
products.  Rather,  it  has  been  necessary  to  use  a  mors  involved 
technique,  by  means  of  the  Cantor-Bendixon  decomposition  and  a 
modification  of  Kunen's  tree-type  method,  to  investigate 
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countable  products.  So,  for  example,  by  this  technique  it  has 
been  shown  that  the  G&  -  topology  on  a  countable  product  of 
compact  scattered  spaces  is  Lindelftf.  It  appears  that  these 
techniques  will  again  have  to  be  modified  and  expanded  to 
consider  uncountable  products  as  well  as  countable  products  of 
LindelOf  scattered  spaces. 


****** 


GRADED  MODULES  AND  PROJECTIVE  ALGEBRAIC  GEOMETRY 
Researcher:  Assistant  Professor  Charles  C.  Hanna 

Sponsor:  Naval  Academy  Research  Council 

This  project  is  a  continuation  of  an  earlier  Naval  Academy 
Research  Council  project  "Basic  Elements  in  Graded  Rings." 

That  project  resulted  in  a  generalization  to  graded  modules  of 
the  Eisenbud-Evans  theorem  on  basic  elements. 

The  primary  objective  of  this  research  is  to  extend  that 
result  and  investigate  its  consequences,  particularly  as 
applied  to  projective  and  quasi-pro jective  schemes.  A  paper, 
prepared  by  the  researcher,  contains  the  theorem  mentioned 
and  an  application  to  locally-free  sheaves  on  quasi-pro jective 
schemes.  Further  generalizations  are  being  sought,  especially 
along  the  lines  of  Plumstead's  recent  solution  of  the  Eisenbud- 
Evans  conjectures. 

A  second  objective  of  this  research  is  to  investigate  a 
number  of  related  questions  which  arose  during  the  earlier 
research.  Among  these  is  a  possible  generalization  to  graded 
rings  of  standard  local  ring  results  on  systems  of  parameters, 
superficial  elements,  and  R-sequences. 


****** 


COMPUTER  MODELING  OF  ALKALI  METAL  AND  RARE-EARTH  DOPED  ALKALINE 
EARTH  FLUORIDES 

Researcher:  Captain  Robert  J.  Kimble,  Jr.,  USMC 

Sponsor:  Naval  Academy  Research  Council 

The  objective  of  this  project  is  to  develop  a  computer 
program  capable  of  determining  activation  energies  for  doped- 
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alkaline  earth-fluorides,  as  well  as  computing  the  relative 
energies  associated  with  various  defect  configurations. 

A  computer  program  capable  of  calculating  the  energies 
associated  with  a  finite  portion  of  a  RF^  crystal  lattice  has 
been  produced  (R=  Ca,  Sr,  or  Ba) .  Using  multidimensional 
Newton- Raphson  techniques,  the  lattice  ions  are  moved  about  in 
order  to  find  a  position  of  least  energy.  By  varying  the 
parameters  associated  with  the  rare-earth  dopant,  experimental 
results  in  Sr  F.  have  been  duplicated.  Work  is  now  in  progress 
in  CaF  . 


C*  -  ALGEBRA  COMP ACTI FICAT IONS  OF  SEMIDIRECT  PRODUCTS  OF 
SEMIGROUPS 

Researcher:  Assistant  Professor  Bao  Ting  Lerner 

Sponsor:  Naval  Academy  Research  Council 

The  purpose  of  this  research  is  to  determine  the  structure 
of  semigroup  compactif ications  of  semidirect  products  of 
semi  topological  semigroups. 

The  proposer  has  analyzed  the  semigroup  F-  compacti f ication 
of  the  semidirect  product  W  of  S  and  T,  where  S,  T  are  semitopo- 
logical  semigroups,  and  F  is  an  admissible  sub-  C*  -  algebra 
of  bounded,  complex-  valued  functions  on  (W) .  The  main  result 
gives  necessary  and  sufficient  conditions  to  insure  that  F- 
compacti f ication  of  (W)  could  be  decomposed  (up  to  isomorphism) 
into  a  semidirect  product  of  the  corresponding  compacti f ica¬ 
tions  of  S  and  T.  As  corollaries,  applications  of  the 
decompos i t ions  were  made  to  the  almost  periodic,  strongly 
almost  periodic  and  left  -  uniformly  continuous  cases  under  the 
hypotheses  that  T  contain  a  dense  subgroup  and  S  be  a  compact 
topological  group. 

The  proposer  is  investigating  which  of  the  above  mentioned 
conditions  on  S,  T  may  be  weakened.  An  analogous  result  for 
the  weakly  almost  periodic  case  is  also  under  study. 
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INTERPLAY  BETWEEN  TOPOLOGY  AND  GEOMETRY 
Researcher:  Assistant  Professor  Mark  D.  Meyerson 

Sponsor:  Naval  Academy  Research  Council 

The  objective  is  to  study,  unify,  and  solve  several 
problems  which  are  of  special  interest  because  they  are 
simultaneously  topological  and  geometrical,  and  to  consider 
geometric  approaches  to  topological  problems.  Examples  of 
results  in  these  areas  include  a  geometric  proof  of  the 
Borsuk-Ulam  Theorem,  an  example  showing  that  some  tame  knots 
cannot  be  linked  by  a  straight  line,  Roger  Fenn's  Table 
Theorem,  and  results  on  dilations. 

It  is  hoped  that  the  methods  used  by  the  investigator  in 
a  paper  with  Richard  Jerrard  and  a  paper  with  Alden  Wright  can 
be  combined  to  attack  several  of  these  problems. 

****** 


SOME  CLASSES  OF  FUNCTIONS  RELATED  TO  THE  ROBERTSON  FUNCTIONS 
Researcher:  Assistant  Professor  Edward  J.  Moulis,  Jr. 

Sponsor:  Naval  Academy  Research  Council 

The  objective  of  this  project  is  to  study  certain 
analytic  and  geometric  properties  of  some  large  classes  of 
functions  regular  in  the  unit  disc.  Since  the  early  part  of 
this  century,  useful  information  such  as  distortion  and 
rotation  bounds,  coefficient  bounds  and  bounds  on  the  modulus 
of  the  schwarzian  derivative  have  been  obtained  for  the  class 
of  functions  mapping  the  unit  disk  onto  a  convex  domain.  By 
a  suitable  selection  of  real  parameters,  it  is  possible  to 
define  larger  classes  of  functions  involving  these  parameters, 
with  each  parameter  referring  to  a  specific  geometric  property. 
The  researcher  has  been  investigating  how  and  in  what  natural 
setting  the  information  mentioned  above  can  be  extended  to  these 
larger  classes  of  functions. 


****** 
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WAR-AT-SEA  TACTICAL  EVALUATOR 

Researcher:  Lieutenant  Commander  Robert  E.  Rinker,  USN  and 

Lieutenant  Commander  Roger  G.  Lerseth,  USN 
(Applied  Science) 

Sponsor:  Naval  Academy  Research  Council 

The  objective  is  the  development  of  a  comprehensive, 
computer-based  decision-aid  to  be  used  in  evaluating  attack 
tactics  by  Naval  aircraft  against  surface  combatants.  The 
model  will  be  transportable,  easy  to  use,  and  as  flexible  as 
possible  with  regard  to  ship  types  and  numbers  and  aircraft 
types  and  numbers.  Weapons-system  parameters  will  be  easily 
modified  by  parameterizing  as  many  hardware  characteristics  as 
possible  so  that  the  model  will  not  necessarily  become  obsolete 
with  introduction  of  a  new  weapon.  The  basic  model  should 
remain  unclassified  once  parameters  are  set.  The  model  will 
use  Monte-Carlo  simulation  techniques  to  return  to  the  user  the 
effectiveness  of  the  particular  tactic  as  measured  both  by  the 
probability  of  a  target  kill  and  probability  estimates  of  the 
loss  to  the  attacking  force.  At  present,  literature  searches 
are  about  60"  complete,  and  contact  has  been  made  with  Navy 
operational  commands .  Preliminary  work  on  the  model  has 
started,  and  two  unpromising  lines  of  approach  have  been 
discarded . 


THE  CONSTRUCTION  AND  STUDY  OF  COSPECTRAL  GRAPHS 
Researcher:  Assistant  Professor  Allen  J.  Schwenk 

Sponsor:  National  Science  Foundation 

Several  researchers  have  been  studying  the  spectrum  of  a 
graph,  particularly,  graphs  with  cospectral  adjacency  matrices. 
This  theory  is  of  interest  both  for  its  graphical  consequences 
as  well  as  its  chemical  implications.  The  concept  of  a  removal 
cospectral  set  was  recently  introduced  by  the  researcher  in  an 
attempt  to  unify  several  diverse  results  about  cospectral  graphs. 
It  is  proposed  to  continue  the  study  of  this  concept.  One 
problem  of  interest  is  to  find  an  eigenvector  characterization 
of  removal-cospectral  sets.  Another  problem  is  to  determine 
when  sets  are  removal-cospectral  both  in  a  pair  of  graphs  and 
in  their  complements. 
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Recently,  several  authors  have  used  the  spectrum  to 
obtain  results  on  reconstruction.  This  area  may  be  ripe  for 
extension  by  studying  the  spectral  properties  of  nonrecon- 
structablc  tournaments  and  digraphs.  It  is  becoming  increasingly 
clear  that  some  pair  of  cospectral  graphs  may  be  found  to  be 
nonreconstructable . 

The  attempt  to  develop  the  properties  of  removal  cospectral 
sets  continues.  Particular  attention  is  given  to  try  to  extend 
known  results  on  cospectral  points.  Opportunities  to  digress 
into  related  problems  are  seized. 

****** 


COMPOSITION  OF  QUADRATIC  FORMS 

Researcher:  Assistant  Professor  JoAnn  S.  Turisco 

Sponsor:  Naval  Academy  Research  Council 

The  object  of  this  research  is  the  study  of  a  generalized 
version  of  the  problem  of  composition  of  quadratic  forms.  This 
problem  is  that  of  determining  the  conditions  which  guarantee 
the  existence  of  a  bilinear  map  which  maps  two  quadratic 
spaces  into  a  third  quadratic  space  and  "preserves"  the  corre¬ 
sponding  quadratic  forms.  That  is,  the  quadratic  form  applied 
to  the  image  of  this  map  is  equal  to  the  product  of  the 
corresponding  quadratic  forms  on  each  variable.  Of  particular 
interest  is  the  case  in  which  the  dimension  of  the  image  space 
is  not  equal  to  the  dimension  of  either  of  the  other  spaces. 

The  investigator  is  currently  studying  this  problem  using 
Pierce-decompos i tions  of  Jordan-pairs .  The  investigator  is 
also  studying  a  "Masse  Principle"  for  these  maps;  i.e.  whether 
or  not  it  is  true  that  such  a  bilinear  map  exists  over  a  global 
field  K  if  and  only  if  it  exists  over  the  completion  K  ,  for 
each  place  v.  Some  results  of  this  kind  have  been  obtained 
in  cases  wnore  Clifford  algebra  represntations  are  applicable. 
The  general  case  is  now  under  study.  A  further  area  of  interest 
is  the  study  of  the  role  of  these  maps  in  the  theory  of  stable 
homotopy  groups  of  spheres. 


k  k  k  k  k  k 
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REGRESSION  ANALYSIS  OF  SSBN  PRESSURE  MODEL  DATA 

Researcher:  Assistant  Professor  John  C.  Turner  with  Professors 

John  C.eremia  and  Chih  Wu  (both,  Mechanical 
Eng.i  neorinq ) 

Sponsor:  David  W.  Taylor  Naval  Ship  Research  and  Development 

Center,  Annapolis  Laboratory 

This  project,  essentially  completed,  involved  the  analysis 
of  data  from  submarine  model  tests.  It  involved  the  creation 
of  an  interactive  mul t iple- 1 inear  regression  program  and  its 
appl i ca t ionto  the  data.  It  also  involved  interpretation  of  the 
results  in  liqht  of  the  physics  of  the  situation  and  statement 
of  suitability  to  goals  of  the  project.  This  work  is  classified. 


****** 


THE  COORD I NAT I Z AT I  ON  OF  ORTHOMOOULAR  GEOMETRIES 
Researcher:  Assistant  Professor  Karen  E.  Zak 

Sponsor:  Naval  Academy  Research  Council 

The  primary  objective  of  this  research  is  to  determine 
conditions  on  an  orthomodular  geometry  which  guarantee  the 
existence  of  a  coordinatizing  dimension  *-semigroup.  Several 
secondary  questions  will  also  be  considered,  e.g.,  if  1  is 
finite,  can  the  geometry  be  coordinati zed  by  a  semigroup  of 
this  type  in  which  all  elements  are  partially  unitary? 

All  similar  coordinatization  theorems  have  been 
established  by  constructing  the  coordinatizing  object  from 
suitable  endomophisms  of  the  object  to  be  coordinatized .  It 
is,  therefore,  reasonable  to  consider  the  dimension-reducing 
maps  in  S(L).  Moreover,  in  this  case,  it  is  known  that  an 
orthomodular  geometry  can  be  coordinatized  by  a  Baer  *-semigroup 
if  and  only  if  whenever  e  and  f  are  dimension  equivalent,  the 
intervals  (o,e)  and  (o,f)  are  isomorphic  orthomodular 
geometries . 
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To  date,  it  has  been  established  that  an  orthomodular 
geometry  in  which  1  is  finite  and  which  satisfies  the  criteria 
above  can  be  coordinat i zed  by  a  *-reqular  weak  dimension 
*-semiqroup.  This  object  is  universal  in  the  sense  that  any 
other  coordinati z ing  weak  dimension  *-semigroup  maps  homo- 
morphically  into  it.  Work  on  this  project  continues. 

****** 
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AXISYMMETRIC  GREEK'S  FUNCTIONS 

Researcher:  Assistant  Professor  Allen  J.  Fryant 

The  properties  of  Green's  function  for  axial ly-symmetric 
solutions  of  Laplace's  equation  in  three  dimensions  were  investi¬ 
gated.  New  representations  for  such  Green's  functions  for  axicon- 
vex  regions  were  obtained,  and  these  were  used  to  obtain  integral 
representations  for  solutions  of  the  correspondina  Dirichlet 
problems.  It  was  found  that  axially-symmetric  Green's  functions 
can  be  expressed  as  Bergman  B3  transforms  of  symmetric  analytic 
functions  of  two  complex  variables.  Application  was  made  to 
solving  the  Dirichlet  problem  by  interpolation  to  boundary  values 
using  symmetric  potential  functions  whose  definition  was  suggested 
by  the  symmetric  Green's  function.  This  development  led  to  an 
explicit,  constructive  solution  of  the  Dirichlet  problem  on  an 
ellipsoid.  Several  possible  definitions  of  a  symmetric  Green's 
function  in  three  dimensions  with  pole  at  infinity  were  considered, 
and  their  relation  to  transfinite  diameter  of  the  region  involved 
were  investigated.  The  objective  of  this  latter  investigation  was 
the  development  of  potential  theoretical  results  which  are  clas¬ 
sical  in  two  dimensions,  and  a  corresponding  theory  of  polynomial 
approximation  analogous  to  that  which  has  been  obtained  for  ana¬ 
lytic  functions  of  a  single  complex  variable. 


CONVERGENCE  SPACES 

Researcher:  Assistant  Professor  Robert  A.  Herrmann 

This  project  continues  the  investigation  of  the  uses  of  non¬ 
standard  analysis  and  its  application  to  converqence  spaces.  In 
particular,  the  main  thrust  of  this  project  is  mapping  theory. 


ON  SOME  CYCLIC  CONFIGURATIONS 

Researcher:  Assistant  Professor  Donald  E.  Keenan 

The  objective  of  this  project  is  to  study  conf igurations 
similar  to  finite  projective  planes.  Let  Sj,  ...,  Sp  be  n 
subsets  of  an  n-set  S  with  the  properties  |S-jJ=K>3,  each  element 
of  S  belongs  to  exactly  K  subsets,  and  |Si^lSj|r  1.  Suppose 
further  that  each  subset  has  non-empty  intersection  with  exactly 
n-3  of  the  remaining  subsets. 
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If  A  is  the  incidence  matrix  of  such  a  con  f  i  qurat  ion ,  the 
rows  and  columns  of  A  may  be  partitioned  into  cycles  in  a  natural 
way.  The  investiqator  has  shown  that  A  then  has  a  cyclic  sub¬ 
structure  and  the  lenqth  of  any  cycle  divides  the'  lenqth  of  the 
lonqest  cycle;  also,  after  the  rows  and  columns  have  been  suit¬ 
able  permuted,  AAT  =  ATA .  Those'  con  f  i  qurat  inns  in  which  all  the 
cycles  are  of  equal  lenqth  are  re  later!  to  interdependent  difference 
sets,  and  a  non-existence  condi  t  ion  for  the'se  conf  igurations  has 
been  established. 


SHAPE  SPECTRAL  SEQUENCES 

Researcher:  Associate  Professor  Thelmas  J.  Sanders 

The  objective'  of  this  project  is  to  develop  the  spectral 
sequence  which  arose  in  the  i nvest lqator 1 s  research  in  shape- 
theory  and  to  show  that  the  spectral  sequence  or  its  homolociy  is 
an  invariant  of  the  shape  class  i  f  icat  ion  of  a  t.opoloqical  spao  . 
The  present  plan  is  to  base  the  investigation  on  a  classified 
paper  on  spectral  sequences  by  W.  S.  Massey.  The  spectral  sequeno 
arose  naturally  in  the  investigator's  research  on  a  Whitehead 
Theorem  in  CG- shape  and  should  prove  useful  in  shape  theory. 


A  VIDEO  EXTENSION  FOR  STRONG  TUBE  GRAPH  *  CS  TERMINAL 

Researcher:  Assistant  Professor  John  C.  Turner  and  Steven  G. 

Satterfield  (Computer  Aided  Design  and  Interactive 
Graphics  Group) 

A  mi croproccssor-based  graphics  device  is  described  that 
emulates  the  display  of  the  Tektronix  4000  series  terminals.  It 
is  impil emented  as  a  data-linc  monitor  rather  than  a  terminal.  It 
is  not  intended  to  replace  the  terminal  but  instead  to  generate 
a  composite  video  signal  in  addition  to  the  storage-tube  display. 

This  approach  has  numerous  advantages.  Graphics  output  can 
be  shown  to  larger  groups  than  is  possible  with  storage  tube 
displays.  The  device  does  not  hamper  the  inexperienced  user 
because  it  behaves  just  like  the  familiar  Tektronix  terminal. 

All  existinq  software  designed  for  use  on  Tektronix  terminals 
may  be  used  without  modification.  The  graphics  emulator  is 
built  from  commercially  available  inexpensive  hardware  and  thus 
is  within  the  budget  of  many  potential  users. 
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MICROPROCESSOR  INTERFACE  TO  XYNETICS  FLATBED  PLOTTER 
Researcher:  Assistant  Professor  John  C.  Turner 

Tile  purpose  of  this  protect  is  to  allow  data  generated  in 
NATS  or  any  other  computer  system  to  be  transferred  to  the  Xynetics 
flatbed-plotter  via  telephone  lines  rather  than  magnetic  tape.  A 
terminal  is  attached  to  a  microprocessor  which  is  connected  to  NATS 
via  telephone  lint's.  Provision  is  made  for  connection  to  as  many 
as  four  other  systems  as  well.  Tin  microprocessor  is  connected 
to  the  paper-tape  interface  of  the  Xynetics  plotter.  During 
normal  operation,  the  terminal  appears  to  be  connected  directly 
to  NATS,  allowing  programs  to  be  run,  etc.  Upon  command,  the 
micro;  rm.vssi  r  begins  relaying  data  from  NATS  to  the  paper-tape 
i nta  rfare  which  results  in  the  data  being  plotted.  Software  had 
to  be  dev*  o(  ed  on  NATS  to  send  the  data  in  the  correct  format. 

It.  add  it  )oa,  modific.it  ion  of  the  local  software  of  the  Xynetics 
!  ’  ot  t  i  •  i  was  ro  pi  1  rt >d  . 

This  completed  project  is  now  operating  as  a  turnkey  system 
i  i.  R  i  ok i  a.-,  ■  r  ha  1  1  ,  Ro<  »rr  117. 


A  *  *  *  ★  * 


iTJ.oNAl.  TRENDS  IN  FNF'.'PALLY  SPACED  DATA 

R<  s<  a  >  ei.i  i  :  ,  :■  i  ant  Professor  John  .  Turner  ,  c:n-nivvst  i'l.itor 

The  j  urpose  ot  tins  proiect  is  to  develop  me!  hods  for 
>  st  mat  md  lemovinu  seasonal  trends  from  time-series  data 

with,  utieoua  1  ly  spaced,  or  missing  values.  The  method  developed 
was  a  meg j f i ca t i on  of  a  Buys-Ba 1 1 ot  filter  combined  with  an 
ive'Mo i na  procedure  to  tec  iunt  for  missing  values.  This  was 
shown  to  he  effect  i vi  and  to  have  good  f i Iter ing  character i st i cs. 

****** 
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STATISTICAL  PROPERTIES  OF  TREND  REMOVAL 

Researcher:  Assistant  Professor  John  C.  Turner,  co-researcher 

This  work  is  a  follow-up  of  the  work  on  trend-removal  with 
missinq  data.  Confidence  intervals  and  other  statistical 
properties  of  the  trend-removal  process  are  obtained  for  a  number 
of  cases  of  seasonal  trend,  underlyinq  spectrum  and  data-deletion 
process . 


****** 


n- ASSOCIATIVE  ALOF BRAS 

Researcher:  Assistant  Professor  William  P.  Wardlaw 

An  ulqebrn  A  over  a  field  K  is  n-associative  if  the  product 
of  any  n  elements  of  A  is  independent  of  the  way  in  which  the 
factors  are  associated.  An  alqebra  is  finitely  associative  if 
it  is  n-associat i'm  for  some  positive  inteqer  n. 

This  works  parallels  a  previous  study  of  n-associat i vi ty  in 
qroupoids,  and  is  motivated  by  the  fact  that  for  n  qreater  than 
2,  n-associat ivity  implies  (n  +  1)  -  associativity.  Modification 
of  the  methods  used  for  finite  qroupoids  to  treat  finite  dimen¬ 
sional  alqebras  yields  the  followinq  theorem:  If  A  is  a  finitely 
associative  alqebra  of  dimension  n,  then  A  is  (2n~^  +  1)  - 
associative. 


Examples  have  been  found  of  n  dimensional  alqebras  which  are 
(2n-l  +  l)-  associative  but  not  2n_ ^ -associat ive ,  showinq  that 
the  above  bound  is  as  qood  as  possible. 

The  investiqator  is  continuinq  the  study  of  the  structure 
and  cardinality  of  strictly  n-associ ative  qroupoids. 


****** 
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APPLICATIONS  OF  SYMMETRIC  PRODUCT  SPECTRA 
Researcher:  Assistant  Professor  Peter  J.  Welcher 

One  of  the  basic  problems  in  Algebraic  Topology  is  that  it 
is  almost  impossible  to  calculate  the  generalized  homology  of  a 
topological  space  or  its  generalization,  a  spectrum.  Yet  the 
homology  is  supposed  to  provide  an  invariant  of  the  space,  for 
use  in  comparing  it  with  other  spaces. 

The  objective  of  this  project  is  to  compute  the  Brown- 
Peterson  homology  of  the  symmetric-product  spectra.  Good  evidence 
for  the  answer  is  available,  and  the  investigator  is  currently 
seeking  a  tidier  method  of  proving  his  answer  correct.  There 
should  be  further  applications  to  computations  with  the  Adams 
spectral-sequence  for  several  examples  of  interest  to  the 
investigator  in  connection  with  his  thesis. 

The  ultimate  objective  is  full  or  partial  explanation  of  a 
hard  result,  the  Kahn-Priddy  theorem,  by  means  of  an  alternative, 
conceptual  (as  opposed  to  calculation-based)  proof. 

****** 

COMPUTER  MODELLING  OF  RARE  EARTH  DOPED  ALKALINE  EARTH  FLUORIDES 
Researcher:  Assistant  Professor  Peter  J.  Welcher 

The  goal  is  to  provide  computer  support  for  the  work  of 
Professors  Fontanella,  Wintersgill,  and  Treacy  when  Captain  R.  J. 
Kimble,  USMC,  leaves  for  his  next  duty  assignment.  To  date  the 
investigator  has  written  a  number  of  computer  programs  which  take 
Kimble's  output  data  and  turn  it  into  various  kinds  of  pictures 
on  the  Tektronix  terminals.  The  output  of  the  latest  version 
is  readily  understood  as  representing  deformations  of  the  crys¬ 
talline  lattice  bv  deformations  visible  in  a  perspective  drawing 
of  a  cubical  lattice.  This  greatly  enhances  understanding  of 
both  the  results  of  Kimble's  program  and  of  the  underlying 
molecular  mechanisms  due  to  the  ease  with  which  they  may  be 
"viewed."  The  picture,  once  set  up,  may  be  easily  transferred 
to  the  Evans  and  Sutherland  Picture  System  for  simulated  3-D 
viewinq  and/or  may  be  plotted  on  the  Xynetics  plotter.  The 
details  of  programming  the  PDP-11  computer  in  FORTRAN  (the 
language  Kimble's  model  is  in)  are  now  being  learned,  with  a 
goal  of  programming  "moving  pictures",  i.e.  by  twisting  a  dial 
the  viewer  will  see  the  deformation  resulting  from  a  change  in 
dopant  size.  Movies  may  result  from  this  work. 

****** 
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CHAMBERLAIN,  Michael  W.  ,  Assistant  Professor,  "Coin  -  Tossing 
Problem  Revisited,"  The  Two-Year  College  Mathematics  Journal, 
10  (1979) ,  349-350. 

Most  probability  textbooks  investigate  the  waiting  time 
until  the  first  success  occurs  in  an  unending  sequence  of  inde¬ 
pendent  Bernoulli  trials  (the  geometric  distribution).  Many 
consider  the  waiting  time  until  the  kth  success  (the  negative 
binomial) .  The  purpose  of  this  article  was  to  show  that  using 
only  standard  undergraduate  mathematics,  satisfactory  answers  to 
the  following  questions  could  be  derived:  What  is  the  waiting 
time  distribution  until  k  consecutive  successes  occur?  How  long 
would  one  expect  to  wait  for  this  first  "success  run"? 

★★★★★★ 


COFFEE,  Jane  P. ,  Assistant  Professor,  "On  the  Rigidity  of  Graded 
Algebras,"  Proceedings  of  the  American  Mathematical  Society, 

76  (1979),  219-222. 

In  deformation  theory  --  whether  algebraic  or  analytic  — 
it  is  critical  to  determine  when  a  non-isomorphic  object  is 
obtained.  The  following  has  been  proved:  If  G  is  a  graded 
algebra  (separated  and  complete)  over  a  field  k  of  characteristic 
zero  and  G  is  rigid  in  the  category  of  algebras,  then  G  is  rigid 
in  the  category  of  filtered  algebras  and  hence  isomorphic,  as  a 
filtered  algebra,  to  any  F  whose  (complete)  associated  graded 
algebra  is  G.  Thus  if  a  graded  algebra  is  rigid  in  its  operational 
structure,  then  it  must  also  be  rigid  in  its  filtration  structure. 

****** 


GAGLIONE,  Anthony  M. ,  Assistant  Professor,  "A  Commutator  Identity 
Proved  by  Means  of  the  Magnus  Algebra,"  Houston  Journal  of 
Mathematics ,  5  (1979),  199-207. 


Let  F  be  the  free  group  generated  by  a  and  b.  Let  F(n)  be 
the  nth  subgroup  of  the  lower  central  series  of  F.  Let  p  be  a 
fixed  prime.  Let  C(l),  C(2),  ...,  C(q)  be  the  basic  commutators 

in  F  of  dimension  _p ■'  in  their  respective  order.  Let  P(l)  = 

( a , b )  and  P  (n)  =  (P  (n-l),b)  for  n  ■  1.  Then  bp‘j  . $  c(i)e 


i 


mod  F  (p  +1),  where  .  _  1.  Moreover,  it  is  shown  that  the 
exponents  of  the  basic  commutators  of  dimension  p  +  1  are 
divisible  by  p'_(j;xcept  for  the  exponent  of  P(p)  which  is 
congruent  to  t >  module  pl. 


****** 
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HERRMANN,  Robert  A. ,  Assistant  Professor,  "A  Non-standard 

Approach  to  S-closed  Spaces,"  Topology  Proceedings,  3  (1978), 
123-138.  “  “  ^ 

The  major  purpose  of  this  paper  is  to  introduce  a  new  monad, 
the  S-monad,  which  is  nuclear  but  not  filter-base  determined  and 
which  is  capable  of  characterizing  Thompson's  concept  of  the 
S-closed  space,  as  well  as  improving  many  of  his  results.  In 
particular,  it  is  shown  that  (X,t)  is  extremally  disconnected  if 
and  only  if  for  each  p  c  X  either  u(t  (p)  £  pS(p)  or  yO  (p)  or 
Mr.  (p)  =  pS(p)  or  m  ( p )  £  uS(p).  Moreover,  X  is  S-closed  if  and 
only  if  *X  =  U{(.S(x)  jxeXl.  Using  these  results  yields  some 
improvement  in  various  theorems  of  Thompson. 

****** 


HERRMANN,  Robert  A.,  Assistant  Professor,  "Convergence  Spaces  and 
Extensions  of  Maps,"  Mathematical  Reports  of  the  Academy  of 
Sciences  of  Canada,  1~(1979)  ,"~2 65-268. 

This  is  the  third  paper  in  a  series  of  investigations 
answering  various  unsolved  problems  relative  to  convergence  spaces. 
The  major  goal  of  this  present  research  is  to  investigate  the 
extendibility  of  maps  defined  on  "preconvergence  spaces." 

****** 


HERRMANN,  Robert  A.,  Assistant  Professor,  "Convergence  Spaces  and 
Nonstandard  Compactif ications , "  Mathematical  Reports  of  the 
Academy  of  Science  of  Canada,  1  (1979),  187-190. 

One  of  the  major  problems  in  the  theory  of  convergence 
spaces  has  been  to  determine  a  meaningful  characterization  for 
the  concept  of  the  projective  maximum  or  projective  minimum 
object  in  various  classes  of  convergence  space  compactif ication . 
The  goal  of  this  present  research  is  to  obtain,  from  the  non¬ 
standard  viewpoint,  such  characterizations  for  pseudotopological 
and  pretopological  spaces  as  defined  by  Kent. 

****** 
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HERRMANN,  Robert  A.,  Assistant  Professor,  "Maximum  One  Point  Near- 
Compactif i cat ions , "  Bollettino  U.M.I.  5  (1979),  284-290. 

The  major  purpose  for  this  paper  is  to  show  that  the  one- 
point  near-compacti f ications  (Y,t)  and  (Y,  r*)  for  a  non-nearly- 
compact  locally  nearly-compact  Hausdorff  space  (£,T)  are 
isomorphic  to  Obreanu's  one  point  H-closurc  (Y,T  )  and  that 
Obreanu's  projective  maximum  (Y,T*)  in  the  class  of  all  point 
H-closures  of  (X,T)  is  also  the  projective  maximum  in  the  class 
of  all  one  point  near-compactifications  of  X.  Consequently, 
many  of  the  results  in  Obreanu's  and  Porter's  papers  may  now  be 
applied  to  non-nearly-compact  locally  nearly-compact  Hausdorff 
spaces.  On  investigating  unique  one-point  near-compactifications, 
it  is  shown  that  ( Y , T ' )  for  the  real  numbers  is  a  natural  and 
easily  obtained  non-semiregular  near-compacti f ication  (i.e. 
H-closed  Urysohn)  space  which  is  t^us  not  minimal  Hausdorff. 
Moreover,  the  identity  map  I:  (Y,T  )  -*•  (Y,T')  is  a  non-trivial 
almost-continuous  non-continuous  map. 

****** 


HERRMANN,  Robert  A.,  Assistant  Professor,  "Nonstandard  Implication 
Algebras,"  Matematicki  Vesnik,  2  (1978/79),  351-358. 

In  this  paper,  meet  (join)  semi-lattices,  implication 
algebras,  generalized  Boolean  algebras,  Boolean  algebras  are 
embedded  into  an  enlargement.  The  nonstandard  algebras  obtained 
tend  to  contain  bounding  elements,  among  others,  which  are  not 
present  in  the  basic  generating  algebra  which  has  now  become  a 
subalgebra  of  its  enlargement.  The  relations  between  these 
generating  sub-algebras  and  their  enlargements  is  investigated. 
After  investigating  the  nonstandard  properties  of  ideals  in 
these  structures,  a  major  result  shows  that  each  disjunctive 
algebra  is  isomorphic  to  a  set-theoretic  algebra  composed  of 
subsets  of  the  nonstandard  extension  of  the  carrier.  For 
implication  algebras,  and  hence  generalized  Boolean  algebras 
or  Boolean  algebras,  the  isomorphism  between  the  operations 
is  shown  to  be  unique.  The  Stone  representation  theorem,  among 
others,  follows  from  this  result  and  in  particular  yields  a 
new  uniqueness  property  for  Boolean  algebra  representations. 

****** 
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HERRMANN,  Robert  A.,  Assistant  Professor,  "Perfect  Maps  on 

Convergence  Spaces,"  Bulletin  Australian  Mathematical  Society, 

20  (1979),  447-466.  “  '  '  ' . .  “* 

The  concept  of  the  perfect  map  on  a  convergence  space  (X,y) 
were  q  is  a  convergence  function,  is  introduced  and  investigated. 
Such  maps  are  not  assumed  to  be  either  continuous  or  surjective. 

Some  nontrivial  examples  of  well-known  mappings  between  topological 
spaces,  nontopological  pretopological  spaces  and  nonpseudotoplogical 
convergence  spaces  are  shown  to  be  perfect  in  this  new  sense. 

Among  the  numerous  results  obtained  is  a  covering  property  for 
perfectness  and  the  result  that  such  maps  are  closed,  compact, 
and  for  surjections  almost-compact .  Sufficient  conditions  are 
given  for  a  compact  (respectively  almost-compact)  map  to  be 
perfect.  In  the  final  section,  a  major  result  shows  that  if 
,•)  ( X ,  y  )  •>  (y,p)  is  perfect  and  g :  (X,g)  -►  (Z,i)  is  weakly- 

continuous  into  Hausdorff  Z,  then  ( ,  g )  ••  (X,y)  *  [My.1,  pxi )  is 

perfect.  This  result  is  given  numerous  applications. 

****** 


HERRMANN,  Robert  A.,  Assistant  Professor,  " RC-Convergence , " 
Proceedings  of  the  American  Mathematical  Society,  75  11979), 
311-317. 


The  rc-convergence  structure  is  introduced  and  used  to 
characterize  S-closed  spaces  in  terms  of  regular-closed  (rc) 
or  regular-open  sets.  S-closed  spaces  are  compared  with  nearly- 
compact,  quasi-H-closed  spaces  and  compact  semiregularizations. 
Weakly-T;;  extremally  disconnected  spaces  are  embedded  into  the 
Fomin  S-closed  extension.  For  any  discrete  space,  6  (X)  is 
shown  to  be  S-closed  and  the  category  of  nearly-compact  Hausdorff 
spaces  and  o-continuous  mappings  has  the  S-closed  spaces  as  its 
projective  objects.  An  explicit  example  of  nonccmpact  Hausdorff 
S-closed  space  is  constructed.  Finally,  various  mappings  which 
preserve  S-closedness  are  investigated. 
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KEENAN,  Donald  E.,  Assistant  Professor,  "A  Fisher  Type  Inequality, 
Discrete  Mathematics,  29  (1980),  209-208. 

Subsets  of  a  finite  set  are  studied  that  intersect  each  other 
in  at  most  one  element.  Each  subset  intersects  most  of  the  other 
subsets  in  exactly  one  element.  The  followiny  theorem  is  one  of 
our  main  conclusions: 

Let  S.  ,  ...  S  be  m  subsets  of  a  n-  set  S  with  i S .  ! > 2  (i  =  l, 

1  m  '  i  ■  - 

...,  m)  and  _  L  (i  /  j  ;  i  ,  j  =  1,  ...,m).  Suppose  further 

that  for  some  fixed  positive  integer  c  each  S.  has  non-empty 
intersection  with  at  least  m  -  c  of  the  remaining  subsets.  Then 
there  is  a  least  positive  integer  M(c)  depending  only  on  c  such 
that  either  m_norm_M  (c). 


LEE,  Rebecca,  Assistant  Professor,  "Covers  and  Associated  Primes 
in  Noetherian  Lattice  Modules,"  Houston  Journal  of  Mathematics, 
5  (1979)  ,  219-239  . 

Covers  have  previously  proved  to  be  a  useful  tool  in 
establishing  results  for  L-modulcs.  In  particular,  they 
naturally  arise  whenever  lattices  of  finite  dimension  are  con¬ 
sidered.  The  main  purpose  of  this  research  is  to  study  the 
covering  relationship  itself  and  to  prove  a  number  of  interest¬ 
ing  and  useful  properties  of  this  relationship.  Then,  due  to 
the  very  close  connection  between  covers  and  associated  primes, 
a  number  or  new  results  concerning  associated  primes  are  proved 
for  L-modules. 


LERNER,  Bao  Ting,  Assistant  Professor,  "Trimis  Radiology  Systems 
Test  and  Certification  Requirements,"  The  Johns  Hopkins 
University  Applied  Physics  Laboratory  Reports,  30  July  1979. 

This  report  provides  information  relating  to  the  test  and 
certification  of  the  Radiology  Trimis  System.  Presented  in 
Section  A  are  descriptions  and  definitions  pertaining  to  the  test 
and  certification  process  as  well  as  to  development  and  change 
processes.  Also  included  in  Section  A  is  a  detailed  listing  of 
Vendor/Government  responsibilities  as  they  relate  to  the  various 
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stages  of  the  test-certification  Process.  Section  B  presents 
the  Radiology  Functional  Requirements.  Section  C  describes  the 
methods  and  criteria  by  which  vendor-supplied  test  information 
will  be  evaluated.  Section  D  presents  a  description  of  the 
total  test  database. 


McCOY,  Peter  A.,  Associate  Professor,  "Approximation  and  Harmonic 
Continuation  of  Axially  Symmetric  Potentials  in  E},"  Pacific 
Journal  of  Mathematics,  81  (1979),  481-491. 

A  complex-valued  axially  symmetric  potential  that  is  regular 
on  the  closed  unit  sphere  is  approximated  by  Newtonian  potentials 
whose  singular  circles  are  located  in  the  complement  of  the 
sphere.  The  rate  of  convergence  of  optimal  approximates  on  the 
sphere  is  used  to  locate  and  classify  the  singularities  of  the 
harmonic  continuation  of  the  potential  from  the  sphere. 

****** 


McCOY,  Peter  A.,  Associate  Professor,  "Mean  Boundary  Value 

Problems  for  a  Class  of  Elliptic  Equations  in  Ef,"  Proceedings 
of  American  Mathematical  Society,  76  (1979),  123-128, 

An  interior  Dirichlet  problem  for  generalized  axisymmetric 
potentials  is  solved  constructively  by  means  of  a  Riemann  series 
expansion  determined  from  the  arithmetic  means  of  the  boundary 
values.  The  problem  is  generalized  to  a  class  of  axisymmetric 
elliptic  partial  differential  equations  in  E!.  The  Bergman 
and  Gilbert  integral  operator  method  is  used  along  with  the 
method  of  ascent. 


****** 


McCoy,  Peter  A.,  Associate  Professor,  "Polynomial  Approximation 
of  Generalized  Biasisymmetric  Potentials,"  Journal  of  Approxi¬ 
mation  Theory ,  25  (1979),  153-168. 

Let  the  real-valued  generalized  biaxisymmetric  potential  F 
be  regular  in  the  open  unit  hypersphere  and  continuous  on  the 
closure.  The  minimum  errors  in  the  Chebyshev  approximation  of 
F  on  the  closed  hypersphere  are  taken  over  classes  of  real-valued 
generalized  biaxisymmetric  harmonic  polynomials.  The  growth  of 
the  error  sequence  determines  those  F  that  harmonically  continue 
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as  biaxisymmetric  potentials 
growth  of  the'  sequence  is 
defined  by  order  and  type 
loguri  thmic.  Th< ■  Bergman 
is  used  to  extend  results 
characterizations  oi  anal 


that  arc>  entire  functions.  The 
used  to  compute  the  growth  of  t  as 
Those  may  be  zero,  infinite,  or 
ami  Gilbert  Integral  Operator  Method 
of  A.  H.  Noddy  which  consider  similar 
tie  functions  of  one  complex-va r  1 ab 1  •  ■ 


****** 


MEYERSON,  Mark  1).,  Assistant  Professor,  co-author,  "Homotopy  with 
M-Functnons , "  Pacific  Journal  of  Mathematics,  94  (1979),  109- 

118.  ~  ‘ 

M-functions  were  introduced  by  G.  ifarbo  and  R.  Jerrard  as 
a  general  i. zation  of  continuous  f  unctions.  They  are  weighted, 
finitely-valued  functions  with  a  property  correspond ing  to  that 
of  usual  continuity.  Earlier  papers  have  shown  that  ordinary 
singular  homology  groups  for  compact  polyhedra  are  actually  m- 
homotopy  type  invariants  and  that  this  is  a  stronger  invariance 
than  homotopy  type.  R.  Schultz  used  m-homoloyy  as  an  example  of 
a  "good"  homology  theory  anil  noted  that  it  differs  from  singular 
homology  on  some  compact  metric  spaces.  Here  the  concept  of 
m-homotopy  groups  (actually  R-modules)  is  defined  and  some  of 
thei r  properties  are  given.  In  particular,  it  is  shown  that 
for  a  compact  polyhedron,  the  n-th  singular  homology  group  and 
the  n-th  m-homotopy  group  are  actually  isomorphic. 

****** 


MOUL1S,  Edward  J.  Jr.,  Assi stant  Professor,  "Generalizations  of 
the  Roller' son  funct  ions,"  Pacific  Journal  of  Mathematics,  81 
(1979),  Lb 7-  1 74  .  '  . 

A  class  of  analytic  functions  is  studied  which  unifies  a 
number  of  classes  previously  studied,  including  functions  with 
boundary  rotation  at  most  K  ,  functions  convex  of  order  .  and  the 
Robertson  functions,  i  .o.,  functions  f  for  which  af '  ('/.)  is 

-spiral  like.  Representation  theorems  are  obtained  tor  this 
general  class,  and,  using  a  simple  variational  formula,  sharp 
bounds  are  also  obtained  on  the  modulus  of  the  second  coefficient 
of  t. lie  series  expansion  of  these  functions.  Using  a  univalonce 
a  lterion  due  to  Ahlfors,  a  condition  on  the  parameters  k,  >,  ,  , 

is  determined  which  will  ensure  that  a  function  in  this  class  is 
univalent.  This  result  improves  previously  published  results 
for  various  subclasses  anil  is  sharp  for  the  class  of  1  unctions  1 
for  which  zf 1  is  , -spiral!  ike  of  order  ... 


****** 
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SCHWENK,  Allen  J.,  Assistant  Professor,  co-author,  ''Integral  Starlike 
Trees,"  Journal  Australian  Mathematical  Society,  A,  28  (1979), 

12  0-1  28.  . .  "" 

In  this  note,  the  trees  homeoinorphic  to  a  star  are  deter¬ 
mined  which  have  a  spectrum  consisting  entirely  of  integers. 

The  integral  double  stars  are  also  specified  and  the  problem  of 
trees  with  more  complicated  structure  is  considered. 

****** 


SCHWENK,  Allen  J . ,  Assistant  Professor,  co-author,  "On  the 
Number  of  Trees  in  a  Random  Forest, "  Journal  Combinatorial 
Theory,  B.,  27  (1979),  109-121.  '  ~ 

The  analytic  methods  of  Polya  are  used  to  determine  the 
asymptotic  behavior  of  the  expected  number  of  (unlabeled)  trees 
in  a  random  forest  of  order  p.  Our  results  can  be  expressed  in 
terms  of  ■.  -  .338  521896899208...,  the  radius  of  convergence  of 

t.  (x),  which  is  the  ordinary  generating  function  for  trees.  We 
have  found  that  the  expected  number  of  trees  in  a  random  forest 
approaches  1  +  ^  'i  ,  t(n)  =  1.735510...  and  the  form  of  this 
result  is  the  same  for  other  species  of  trees. 

****** 


SCHWENK,  Allen  J.,  Assistant  Professor,  " Removal-Cospectral  Sets 
of  Vertices  in  a  Graph,"  Proceedings  Tenth  South-East  Conference 
Combinatorics,  Graph  Theory,  and  Computing,  Utilitas  Mathemutica , 
Winnipeg,  1979,  849-860. 

The  concept  of  cospectrally-rooted  graphs  (also  called 
graphs  with  cospectral  points)  was  introduced  by  the  author  in 
an  earlier  work.  This  concept  is  now  extended  to  allow  subsets 
of  vertices  containing  more  than  one  vertex.  In  this  new  view, 
cospectrally-rooted  graphs  are  graphs  containing  removal- 
cospectral  sets  of  vertices  which  happen  to  be  singletons  - 
namely,  the  roots  of  the  respective  graphs. 

This  extension  yields  numerous  constructions  of  cospectral 
graphs,  including  one  discovered  by  Godsil  and  McKay.  It  also 
provides  an  explanation  of  the  phenomenon  of  unrestricted  sub¬ 
stitution  vortices  discovered  by  Herndon  and  Ellzey.  Finally, 
there  arc-  some  interesting  examples  using  graphs  first  studied 
in  connect  ion  with  the  reconstruction  conjecture. 

****** 
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SCHWENK,  Allen  J.,  Assistant  Professor,  co-author,  "The 

Construction  of  Cospectral  Composite  Graphs,"  Annals  of  New 
York  Academy  of  Science,  (1979),  460-496. 

An  operation  loosely  described  as  a  type  of  composition  of 
graphs  is  studied.  Under  rather  flexible  conditions,  the  re¬ 
sulting  composite  graphs  must  be  cospectral.  This  operation  is 
sufficiently  powerful  to  generate  81  cospectral  pairs  with  at 
most  nine  vertices.  These  pairs  include  the  unique  smallest 
cospectral  pair,  the  smallest  cospeeural  connected  pair,  and 
one  pair  of  trees  with  nine  vertices.  It  is  felt  that  this 
operation  provides  a  unified  explanation  of  cospectrality  in 
several  cases  that  were  previously  viewed  as  coincidental. 


SCHWENK,  Allen  J.,  Assistant  Professor,  co-author,  "The  Spectral 
Approach  to  Determining  the  Number  of  Walks  in  a  Graph," 
Pacific  Journal  of  Mathematics,  80  (1979),  443-449. 

It  is  well-known  that  the  number  of  closed  walks  of  length 
n  is  simply  the  n ' th  moment  of  the  adjacency  matrix.  Similar 
spectral  expressions  are  found  for  unrestricted  (either  open  or 
closed)  walks,  and  also  for  walks  from  any  specified  starting 
set  of  points  to  another  set  of  terminal  points.  Knowledge  of 
the  number  of  walks  in  G  may  be  applied  to  find  the  spectrum  of 
the  complement  of  G.  In  conclusion,  cyclic  and  dihedral  equi¬ 
valence  relations  are  defined  for  closed  walks,  and  Burnside's 
Lemma  is  used  to  enumerate  the  number  of  equivalence  classes  of 
both  types. 


TURNER,  John  C.,  Assistant  Professor,  "Pattern  Recognition 
Using  Nonparametric  Density  Estimation,"  with  C.  P.  Tsokos, 
Metron,  35  (1979),  89-104. 

Pattern  recognition  is  the  process  or  assigning  random 
samples  to  one  of  several  populations  fro.  ~>ich  it  might  have 
come.  Regardless  of  the  loss  structure  used  and  whether  or  not 
a  Bayesian  approach  is  taken,  it  is  necessary  to  know  the 
probability  density  function  (p.d.f.)  of  the  sample.  A  para¬ 
metric  approach  assumes  a  form  for  the  p.d.f.  and  then  estimates 
associated  parameters.  The  approach  used  here  is  to  estimate 
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the  p.d.f.  itself  usinq  a  maximum- likelihood  method  developed  by 
David  W.  Scott.  This  method  is  shown  to  perform  nearly  as  well 
as  the  parametric  method.  It  has  the  advantage  of  being  simple 
to  use,  since  it  does  not  require  the  validation  of  any  one 
parametric  form. 
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TURNER,  John  C.,  Assistant  Professor,  "Sensitivity  Analysis  of 
An  Inventory  Management  Scheme,"  Decision  Information,  Academic 
Press,  1979. 

A  two-echelon  inventory  management  scheme  developed  by 
S.  Zacks  is  investigated  for  sensitivity  to  the  underlying 
probabilistic  assumptions.  A  submarine  supply  ship  services 
several  submarines.  Their  demands  for  some  item  are  random 
with  some  associated  probability  function.  The  supply  ship 
must  reorder  items  in  advance  of  the  demand.  Zacks  derived 
the  optimal  reordering  procedure  under  certain  assumptions  for 
the  demand  function.  In  this  paper,  other  demand  functions 
weie  considered,  and  the  behaviors  of  the  resupply  algorithm 
were  examined.  The  algorithm  is  found  to  be  fairly  robust  but 
some  oscillatory  problems  are  noted. 
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PRY ANT ,  Allan  J.,  Assistant  Professor,  "Rotations  and  the  Bergman 
IK  Integral  Operator,"  Regional  Meeting  of  American  Mathematical 
Society,  Philadelphia,  18  April  1980. 


****** 


GAGLIONE,  Anthony  M. ,  Assistant  Professor,  "A  Theorem  on  Nil  potent 
Products  of  Cyclic  Groups,"  Regional  Meet  nr:  of  /American 
Mathematical  Society,  Ph i lade  1 ph ia ,  18  April  1980. 
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GAG L I ONE ,  Anthony  M. ,  Assistant  Professor,  "Nilpotent  Products 
Investigated  by  the  Magnus  Algebra  and  Generalized  Bracketing," 
Annual  Summer  Mectinq  of  /American  Mathematical  Society,  Duluth, 
Minnesota,  2 3  August  1979. 
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GEWAND,  Marlene  E . ,  Assistant  Professor,  "Equivalence  Relations 
on  Linearly  Ordered  Topological  Spaces,"  Sprinq  Topology 
Conference,  Birmingham,  Alabama,  21  March  1980. 
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HERRMANN,  Robert  A.,  Assistant  Professor,  "Perfect  Maps  on 
Convergence  Spaces,"  Annual  Summer  Meeting  of  American 
Mathematical  Society,  Duluth,  Minnesota,  23  August  1980. 
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KIMBLE,  Robert  J.  Jr.,  Captain,  USMC,  "Almost  Every  Edge  of  a 
Graph  Can  Be  Pseudo  Similar,"  International  Graph  Theory 
Conference,  Kalamazoo,  Michigan,  7  May  1980. 
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LERNER,  Bao  Ting,  Assistant  Professor,  "Compact i f ications  of 
Semidirect  Products  of  Semigroups,”  Regional  Meeting  of 
American  Mathemat.  ica  1  Society,  Davis,  California,  25  April 
19  8  0. 
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1  lh YhRSON ,  Mark  IS,  Assistant  Professor,  "UMAR  -  A  Mat  h  Modules 
I'toject,"  Itojiorial  Moot  t  ny  of  Mat  h.tmat  ic.iJ  Associ.it  -n  (>j 
Auto-  r  tea  ,  l.aryo,  Maryland,  It)  November  1979. 
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i.A'iM,  llow.it>!  I,.,  Assistant  Pro!' csr.or ,  "Computer  Generated  Polar 
t'our.i  i  n.i  t  o  Graphs,  "  Soct  ional  Moo  tiny  of  Mathematical  Associat  ioi 
of  America,  Laiyo,  Maryland,  10  November  1  979  . 
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i’KNN',  Howard  I,.,  Assistant  Professor,  "The  Graphs  of  the  So  tut  tons 
o!  the  Ho.it  K'jtiaLion  in  a  Metal  Bar,"  National  Meeting  of 
Ami-r  lean  Society  (or  Kny  i  nee  r  i  ny  Education,  Baton  Rouye, 

I.OU  l  s  i  aria  ,  .’9  dune  1979. 
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SANDERS,  Thomas  J.,  Associate  Professor,  "A  Characterization  of 
Approximate  n-connectedness , "  Spring  Topology  Conference, 
Birmingham,  ALabama,  21  March  1980. 
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SCHWENK,  Allen  J . ,  Assistant  Professor,  "Pseudosimilar  Vertices 
in  a  Graph,"  British  Combinatorial  Conference,  Cambridge, 
England,  19  August  1979. 
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SCHWENK,  Allen  J.,  Assistant  Professor,  "An  Introduction  to  Co- 
spectral  Graphs,"  Research  Summer  School  in  Problems  on 
Applicable  Graph  Theory,  University  of  Essex,  Colchester, 
England,  21  August  1979. 
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SCHWENK,  Allen  J.,  Assistant  Professor,  "integral  Starlike 
'frees,"  Reqional  Meeting  of  American  Mathematical  Society, 
Kent,  Ohio,  3  November  1979. 
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SCHWENK,  Allen  J.,  Assistant  Professor,  "On  Universal  Caterpillars, 
International  Graph  Theory  Conference,  Kalamazoo,  Michigan, 

7  May  1980. 
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TURISCO,  JoAnn  S.,  Assistant  Professor,  "Composition  of 

Quadratic  Forms  and  Jordan  Triple  Systems,"  Regional  Meeting 
of  American  Mathematical  Society,  Philadelphia,  17  April  1980. 


****** 


TURNER,  John  C.,  Assistant  Professor,  "Seasonal  Trends  in 

Unequally-Spaced  Data,"  National  Meeting  of  American  Statistical 
Association,  Washington,  D.C.,  August  1978. 
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WARD1.AW,  William  P.,  Assistant  I’rofcssor,  "n-Associat ivc  troupoids 
and  Algebras,"  Regional  Meeting  of  Mathematical  Association  of 
America,  Richmond,  Virginia,  12  April  1980. 
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WELCHCR,  Peter  J.,  Assistant  Professor,  "Symmetric  Fibre  Spectra 
and  K (n) -Homology  Acyclicity,"  Regional  Meeting  of  American 
Mathematical  Society,  Kent,  Ohio,  2  November  1979. 
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ZAK,  Karen  E . ,  Assistant  Professor,  "Compact  and  Fredholm  Objects 
in  Polar  Dimension  *-Semigroups , "  Regional  Meeting  of  American 
Mathematical  Society,  Phi ladelphis ,  17  April  1980. 
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ZAK,  Karen  E.,  Assistant  Professor,  "Dimension  *-Semigroups , " 
Colloquium,  Kansas  State  University,  Manhattan,  Kansas, 

8  May  1980. 


****** 


219 


i’Kl  <>  MAI  h'VS 

Tho  t  o  L  l<  iw  i  :e  i  | j. 
!  >.  'i  m  i  tin«  'lit.  at  *  ! 
Socii't v,  San  Ant 

IUVHANAN ,  Janie:; 
I'  n  ill  1 1  'in  till  I’. 


okiee,  a  m.'  is  , 

!■'  i  1  t  e  i  •  -  i  A 1  s  i 


HANNA,  Charles  i 
■  ’a  a.ied  Modal". 


Ill-: KK.MANN,  Rnh")  I 
i)i '  f  l  tit. ■■  i  on  Co; 


KAPLAN,  Sail,  At 
of  2  ~  Tuples 
Operators  on 


KEENAN,  Donald 
With  Constant 


McCOY,  I’"  tor  A., 
and  Analytic  ( 
D i f  f e rent i a  1  ! 


‘tAIrl  MAI  Jo. 


Ipois  Were  j '  I  i  1 1 1  » •  ■  1  by  [!iemb<  ts  <  > !  tin  Ma 
i"  Annual  Meet  l  :ni  o!  t  lie  Ann  ■  r  lean  Math"ma 
on  in,  T<  ■:<  l  s  ,  ’  -  f  a  n  i  a  i  y  1  ')  H  D  : 

,  Assistant  I '  t  u  !  e: :  so  i  ,  "  T:  i<  ■  i-’  l  •  -ma  r  i ; i  —  1 1  i  lie 

i  KMl  i  -ms  . 


****** 


P  A  »  /.  t  i :  1 1  i '  i  -  > !  » ‘s:;o  i  ,  "A  Ri]i  lity  TIumh 
.>r  as  .  " 


****** 


’ .  ,  Assistant  Professor,  "Das  :  Elements 

ii 


*  *  *  *  *  * 


A.,  Assistant  Professor,  "Extensions  of 
r.'t  •  r- fence  S|  ie«.  *s  .  " 


****** 


distant  Professor,  "Joint  ouas  i  -  Tr  1  anqu  1 
of  Essentially  Normal  Essentially  Comma t 
Inf  lint"  I)  l  mens  1 1  ma  1  Hilbert  Spaon-i." 

****** 


,  Assistant  I’roiessor,  "Cycl  l  e  Con)  l  iut 
Cycle  Sizes." 


****** 


,  Associate  Professor,  "Optimal  Approxima 
,’on t  i  nua L  l on  of  Snlut  ions  t <>  an  E  1  1  i  p t  l  e 
:<  ]uat  i  on  .  " 


****** 


.’.’0 


VI  I  A  El  Ml  VI 

tte  -ma 1  i  e s, 
t  i  ea  1 

i  t 

Hi  for  I 

! 

i.  n 

Mays 

ai  it  y 
i  n  i 

it  lOljS 

t  l  i  HI 

I '  a  i  t_  i.  a  I 

( 

i 


MATHIMAT1CS  DEPARTMENT 


I'RtSl  VTA7  /  CVS 


MEYERSON ,  Mark  D. ,  Assistant  Professor,  "Local  Dilations." 
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SANDERS,  Thomas  J.,  Associate  Professor,  "A  Whitehead  Theorem 
in  CO, -shape .  " 

****** 


SC II WEN K ,  Allen  d . ,  Assistant  Professor,  "Pseudosimilar  Vertices 
in  a  Graph . " 

****** 

WAR  1)1, AW ,  William  P.,  Assistant  Professor,  " n-Associati ve  Algebras 
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.’.AK ,  Karen  E.  ,  Assistant  Professor,  "Semigroups  Coordinati zing 
Or thomodu 1  a r  Geometries.” 


OCEANOGRAPHY  DEPARTMENT 


Command’ Hidia’id  A.  AnaioaXt,  iISM,  Cluiinman 


During  the  1979-1980  academic  year, 
faculty  research  (in  a  broad  range  of 
atmospheric  and  oceanographic  areas) 
was  regularly  undertaken  by  both  civilian 
and  military  members  of  the  Oceanography 
Department.  Not  only  does  this  research 
provide  the  opportunity  for  the  faculty 
co  keep  abreast  of  current  technology 
and  theory,  but  it  also  serves  as  a 
basis  for  qualified  midshipmen  to  under¬ 
take  related  research  projects,  particu¬ 
larly  those  dealing  with  the  Chesapeake 
Bay,  where  their  work  can  be  supported 
by  the  Departmental  research  vessel. 

Funding  for  these  research  activities  has  been  available  from 
a  number  of  sources,  including  grants  from  or  contracts  with 
the  David  Taylor  Naval  Ship  Research  and  Development  Center, 
Defense  Mapping  Agency,  Naval  Air  Systems  Command,  National 
Oceanic  and  Atmospheric  Administration,  Department  of  Commerce, 
Naval  Facilities  Engineering  Command,  National  Ocean  Survey, 

Office  of  Naval  Research,  the  Environmental  Protection  Agency, 
and  the  Naval  Academy  Research  Council. 

Specific  areas  of  research  activity  with  the  Department  include 
but  were  not  limited  to  sedimentation  processes  and  properties, 
submarine  geology,  oceanic  eddy  processes,  estuarine  pollution 
and  circulation,  estuarine  ecology,  marine  biofouling,  dredging, 
environmental  planning  for  Naval  operations,  climatology, 
geomagnetic,  and  electric  and  electromagnetic  fields  in  the 
ocean . 
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STUD  1 ES  OF  WHALES  IN  ICELANDIC  WATERS 

Researcher:  Assistant  Professor  John  W.  Poors ter 

Sponsor:  National  Oceanic  and  Atmospheric  Administration  - 

National  Environmental  Satellite  Service 

In  reviewing  data  from  the  Denmark  Straits,  factors  such 
as  wind  stress  and  sea  surface  temperatures  are  clues  to 
hydrographic  conditions  in  the  whale  feeding  grounds.  It  is 
conjectured  that  as  an  arctic  frontal  system  passes,  winds  from 
the  north  drive  cold  arctic  water  into  the  warmer  Irmiger 
Current  creating  a  mixing  zone.  During  the  early  arctic  summer, 
these  arctic  waters  are  fertilizing  the  slightly  warmer  more 
saline,  less  fertile  Atlantic  waters.  However,  it  is  hypothe¬ 
sized  that  the  barriers  to  mixing  created  by  density  differen¬ 
tials  are  insignificant  at  this  time  and  the  wind  force 
significant.  Since  day  length  is  increasing  in  combination 
with  this,  fertilization  production  begins.  As  the  front 
passes,  the  winds  cycle  to  the  south  pushing  more  warm  water 
into  the  area  so  that  mixing  continues  from  these  two  gross 
compass  locations. 
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PHYTOPLANKTON  PRODUCTION  IN  THE  SARGASSO  SEA 
Researcher:  Assistant  Professor  John  W.  Foerster 

Sponsor:  Sea  Education  Association 

The  Sargasso  Sea  is  reputed  to  be  an  area  of  low  biological 
activity.  Presumably  isolated  from  surrounding  waters  because 
of  physical  characteristics,  the  area  has  been  defined  by 
oceanographers  as  a  biological  desert.  However,  deserts  have 
active  areas  of  production. 

In  an  effort  to  determine  if  the  Sargasso  Sea  has  active 
biological  regions,  a  study  was  performed  to  test  the  hypothesis 
that  spatial  heterogeneity  existed.  Data  developed  from 
sampling  two  parallel  cruise  tracks  running  northwest  to 
southeast  across  the  persion  for  phytoplankton  have  been 
analyzed.  From  these  data  six  patches  of  activity  were 
delineated.  The  algal  relationships  are  emphasized  at  this 
time,  though  zooplankton  and  physical  oceanographic  forces  are 
under  study. 
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ATTENUATION  COEFFICIENT  FOR  TURBID  WATER 
Researcher:  Assistant  Professor  .John  W.  Foerster 

Sponsor:  Defense  Mapping  Agency 

A  relationship  between  the  beam-attenuation  coefficient 
(0  and  the  diffuse-light-attenuation  coefficient  (k)  has  been 
determined  for  relatively  clear  oceanic  water  (Shannon,  1J75). 
However,  very  little  if  any,  work  has  been  done  to  extend  this 
relationship  into  more  turbid  inshore  waters. 

This  is  of  some  interest  since  a  large  portion  of  the  anti 
c  Lpatod  laser-bathymetry  load  will  be  experienced  in  these  more 
turbid  waters.  The  existence  of  such  a  relationship  will 
allow  the  use  of  additional  data  sots  for  tire  prediction  of 
laser-bathymetry  operating  characteristics  and  limitations  in 
strange  waters. 
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THE  INFLUENCE  OF  STANDING  WAVES  VS.  PROGRESSIVE  WAVES  ON  THE 
TIDAL  CURRENT  VELOCITIES  IN  THE  SEVERN  RIVER 

Researcher:  Commander  Joseph  J.  Spiqai,  USN 

Sponsor:  Naval  Academy  Research  Council 

Tidal  currents  are  the  horizontal  movement  caused  by 
changes  in  elevation  of  the  water  surf  ace  through  tidal  changes 
The  diurnal  tides  which  move  up  chesapear..  buy  twice  in  every 
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resonating  ch.ir.K'torisLics  of  the'  bay.  Therefore,  the  tidal 
heights,  and  the  tidal  currents,  are  results  of  the  progressive 
and  standing  tidal  wave  super i mposed  on  one  another. 

The  separate  contribution  of  the  progressive  wave  versus 
the  standing  wave  to  the  tidal  current  velocity  must  be  fully 
understood  before'  more  advanced  analyses  can  be  made  of  turbu¬ 
lence  and  dit fusion  in  the  bay,  or  the  separate  effect  of  topo¬ 
graphy  on  the  tide  can  be  studies.  Finally,  when  the  contribution 
of  each  of  the  several  factors  can  be  isolated  and  understood, 
a  more  accurate  estimate  of  flushing  time  can  be  obtained.  If 
the  separation  between  progressive  and  standing  wave  contributions 
and  other  factors  can  be  done  in  the  Severn  River,  it  may  be 
possible  to  extrapolate  to  other  rivers  within  Ctrsapeakc  Bay. 
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VALUE  ANALYSIS  OF  ENVIRONMENTAL  FORECASTS  BY  WARFARE  AREAS 
Researcher:  Midshipmen  1/C  Eric  J.  Bayler  and  Michael  Whiting 

Adviser:  Commander  Richard  A.  Anawalt,  USN 

Sponsor:  Naval  Air  Systems  Command  (AIR- 370) 

The  main  purpose  of  this  project  is  to  attempt  the  quantify 
the  benefits  which  accrue  to  various  warfare  areas  as  a  result 
of  environmental  forecasts  which  are  prepared  and  disseminated 
by  the  Naval  Oceanography  Command.  The  areas  investigated  to 
date  include  surface  warfare,  with  emphasis  on  Optimum  Track 
Ship  Routing,  and  Naval  Aviation,  with  an  emphasis  on  a  statis¬ 
tical  evaluation  of  aircraft  damage  reports.  The  principal  goal 
of  the  project  is  to  develop  a  comprehensive  report,  which  can 
be  easily  supplemented  in  future  years.  The  main  purpose  of  the 
report  would  be  in  the  prioritization  process  of  the  Planning, 
Programming,  and  Budgeting  System. 
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DYNAMIC  TOPOGRAPHY  OF  EASTERN  PACIFIC  COASTAL  WATERS 
Researcher:  Midshipman  1/C  Catherine-Mary  Carlin 

Adviser:  Professor  Jerome  Williams 

Sponsor:  National  Oceanic  and  Atmospheric  Administration 

Using  data  supplied  by  National  Oceanic  and  Atmospheric 
Administration,  Midshipman  Carlin  plotted  the  dynamic  topography 
of  waters  off  the  western  U.  S.  coast.  Using  the  500-decibar 
level  as  a  reference,  both  vertical  sections  and  surface 
contours  were  plotted.  The  plots  showed  reasonably  regular 
contours  for  the  major  portion  of  the  area  with  some  eddies 
present  in  the  region  around  San  Francisco  Bay.  Due  to  data 
limitation,  only  spring  conditions  were  represented. 
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Rl  Si  ARCH  COIIRSI  VR0JIC1S 


AN  ECONOMIC  ANALYSIS  OF  MANGANESE  NODULE  MINING  ON  THE  DEEP 
OCEAN  FLOOR 

Researcher:  Midshipman  1/C  Peter  A.  Fvles 

Adviser:  Associate  Professor  Doubles  W.  Edsall 

It  is  clearly  evident  that  the  marine  manganese-nodule 
deposits  represent  a  vast  reserve  of  such  elements  as  cobalt, 
nickel,  manganese,  and  copper.  Lf  political  and  legal  debates 
can  be  resolved,  the  technology  for  mininy  and  processing  is 
ready.  Mining  will  initially  require  a  large  capital  investment 
a  large  drawback.  However,  soon  after  full-scale  mining 
commences  there  will  be  a  large  potential  for  profit. 

*•*****• 


A  COMPARATIVE  ANALYSIS  OF  LABORATORY  METHODS  FOR  DETERMINING 
VIABILITY  OF  SELECTED  BACTERIA 

Researcher :  Midshipman  1/C  Melissa  L.  Harrington 

Adviser:  Commander  Joseph  J.  Spigai,  USN 

The  cooling  -efficiency  of  submarine  piping  systems  is 
rapidly  reduced  by  the  growth  of  bacto. .al  slime  and  macroscopic 
organisms  which  affix  to  the  metal  surfaces.  Both  the 
Chlonnator  and  the  Cathelco  systems  are  studies  and  their 
•int  i-t  ouliny  abilities  ate  compared.  Titanium  and  Copper 
Nickel  are  compared  as  to  tiieir  erosive/corrosive  resistances. 

Lai  till  gual  itati ve  approximations  have  determined  that  the 
Oh l or  inn tor  system  used  with  Titanium  appears  to  be  the  best 
combination  for  proventing  bn  : to rial  sliming.  Three  quantitative 
1  in  methods  for  determining  bacteria  viability  on  submarine 
plain  ) s  are  examined  to  evaluate  wh'oh  is  most  accurate  within 
the  scope  of  the  Deep  Components  project.  The  oxygen  probe  and 
glucose  method  both  are  not  sensitive  enough  to  detect  changes 
in  quantities  of  bacteria  un  1  •  •sc.  tin  r  ea  1  i  s  t  i  ca  1  1  y  concentrated 
b'Vels  of  organisms  are  used.  The  ATP  Photometer  is  a  highly 
sensitive  instrument  ;  the  pi-  dieted  I  ineurity  between  cor.ce nt.ra- 
t  i  on  an  i  luminescence  was  old  a  l  nee  .  The  Pilot  omelet'  appears  to 
be  tin  most  suitable  lnstrum-nit  lor  d>  ■  term  in  l  :ig  fart  i  i  in 
v  i.  ab  i  I  i  t  /  . 
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RESEARCH  COURSE  PROJECTS 


OCEANOGRAPHY  VL PART  ML  NT 


THE  MECHANISM  BY  WHICH  SWAMPS  PFLODUCE  CARBON  MONOXIDE  -  A 
LITERATURE  SEARCH 

Researcher:  Midshipman  1/C  Michael  A.  Matson 

Adviser:  Professor  John  F.  Hoffman 

A  search  of  the  current  literature  indicated  there  are 
many  studies  dealing  with  the  production  of  methane  and  the 
sources  and  sinks  of  carbon  monoxide.  Little  is  known  however 
concerning  the  relationship  between  methane  (CIL, )  and  carbon 
monoxide  (CO) .  The  mechanism  by  which  CO  is  produced  may  be 
the  oxidation  of  CH,,  by  hydroxyl  radicals,  or  by  a  reaction 
between  CIL,  and  mctastable  oxygen  below  eighty  kilometers. 

Above  eighty  kilometers,  there  is  some  indication  that  CO  is 
produced  from  the  photolysis  of  CIL,  by  direct  solar  radiation. 
Considerable  research  is  still  required  to  determine  the 
interrelationship  between  CIL,  and  CO,  especially  in  swamp 
waters  that  produce  methane  and  the  atmospheric  layer  immediate 
above  the  swamp  area. 
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WATER  QUALITY  IN  THE  CHESAPEAKE  BAY 
Researcher:  Midshipman  1/C  William  W.  Metzgar 

Adviser:  Associate  Professor  Douglas  W.  Edsall 

Existing  physical,  chemical,  biological,  and  environmental 
conditions  in  the  Chesapeake  Bay  were  analyzed.  At  present, 
the  water  quality  in  the  Bay  may  go  either  way.  It  is  impera¬ 
tive  that  proper  planning  and  implementation  of  advanced 
wastewater  policies  and  procedures  be  enacted,  that  waste 
treatment  capabilities  are  expanded,  and  strict  enforcement 
of  present  laws  and  regulations  is  maintained. 
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THE  USE  OF  Tllil  CHESAPEAKE  HAY  HYDRAULIC  MODEL.  IK  DETERMININ'; 

THE  TRANSPORT  OF  SEDIMENT  AND  HYDRO  IDS  WITHIN  HAMPTON  ROADS, 

VL RE  I  NLA 

Kesi-archo  r :  Mi  dshipman  1/C  Perry  T.  Tucy 
Advisor:  Profossor  John  E.  Hoffman 

Hydro  ids  and  shoal  inu  m  pier  berths  has  been  a  problem  at: 
the  Naval  Station  in  Nor 1  oik ,  Virginia  for  many  years.  The 
hydroid,  Ser_tulai  la  a  ryjentea ,  is  causing  a  serious  fouling 
problem  at  the  Navy  pier  areas  as  is  the  settlement  of  silt, 
e'onts  for  maintenance  dredqi nq  arc?  osealat  imj .  Any  solution  to 
these  problem:;  requires  a  knowledge  of  the  source  and  bottom 
ei  reul.it  ion  patterns  of  both  the  sediment  and  the  hydroid. 

Initially,  a  large  scale  study  of  the  Hamilton  Roads  area 
to  determine  bottom  circulation  patterns  is  not  necessarily  the 
most  economical.  As  a  preliminary  step,  flow  patterns  in  the 
Ham;iton  Roads  area  have  been  studies  and  tests  carried  out  in 
a  scale  model  of  Chesapeake  Bay  (owned  and  supervised  by  the 
Army  Corps  of  Engineers,  Baltimore  District).  This  report 
concerns  the  preliminary  results  of  the  program. 

****** 

2  34 


I 

I 


I’lifif  iVAI  c'\S  CCl  AWGKAVUV  DLl’MiimUl 


ANAWAhT,  Richard  A.,  Commander  USN,  "A  Survey  of  University 
Weather  dames,"  Bulletin  of  the  American  Meteorological 
Society,  (» 1  ( 19 8 0],  T()T-Tf)T.‘  “  "  ' 

A  mu  vey  was  performed  to  cjather  data  on  all  weather  fore¬ 
cast  ins  lames  that  exist  in  the  undergraduate  and  graduate 
institutions  in  the  United  .States.  of  at)  schools  surveys,  .34 
had  woatlier  forecasting  qames  as  a  part  ot  the  meteorology 
proqram,  and  10  did  not  part icipate  in  any  qame  at  all.  A 
tabulation  of  each  institution’s  forecast  i  nq-qume  hiqhliqhts 
some  of  tile  unique  aspects  ot  the  various  qames  and  shows  the 
various  scorinq  methods  that  are  beinq  used.  It  is  hoped  the 
survey  and  distribution  of  the  results  will  aid  other  institu¬ 
tions  in  developing  a  forecasting  qame  or  help  to  improve 
exist inq  forecast inq  qames  across  the  country. 
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HOFFMAN,  John  F.,  Professor,  Investigation  Into  Deep-braft 
Vessel  Berthing  Problems  at  Selected  U.  S.  Naval  Fac  1 1 i t les . 
Report  prepared  for  the  Naval  Facilities  Engineering  Command 
and  the  Office  of  Naval  Research,  1980. 

An  investigation  of  serious  problems  of  shoaling  of  pier 
berths  and  turning  basins  and  biofouling  oi  aircraft  carriers 
is  described  in  this  report.  Seven  harbors  where  U.  S.  Navy 
deep-draft  vessels  are  berthed  were  examined.  These  ute 
Alameda  Naval  Air  Station;  Charleston  Naval  Station;  Mayport 
Naval  Air  Station;  Norfold  Naval  Station;  Pensacola  Naval  Air 
Training  Station;  North  island  Naval  Air  Station,  Coronado, 
California;  and  King's  Bay,  Georgia. 

Included  were  investigations  of  current  velocities, 
shoaling  patterns,  submarine  sediments,  ship  movement,  dredging, 
spoil  disposal,  and  berthing  problems.  Recommendations  were 
made  for  specific  installations  as  well  as  for  the  overall  Navy 
dredging  program. 
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ANAWALT ,  Richard  A.,  Comma  in  ii  ■  r  ,  I’SN,  "Tin  •  ha/  il  Aim  !• 

Oce  inoqraphy  Ma  101  ,  "  iO-minut"  s  lid.-  :.r-. at  ion ,  . 

Postgraduate  School  ,  .Mont'*rey,  i'.i  1  i  (  unu-i  ,  1  '■  May  i 

(Part  of  the*  bi-annual  curricula"!  t"Vi.  w.) 

★  A:  *  k  t  k 

KDS.ALL,  Douglas  W  .  ,  Assoc  mb'  l‘i  o*  • 

I’smq  Computer  Augment  od  Vi-loo  i: 

Front,  iers  in  i-Muonf  ion  t’onf ••renc*. 

October  1  9  79. 
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FbdALL,  boECLAd  W.  ,  Associate  Pro  i  ■  >s;;or ,  "Cultural  Hcsour/os  in 
the  Ft  .  Francis  Riv.u  Basin,"  Annual  Mcotinqs  of  The*  beologi  cal 
So/i"t  y  o ;  Anii.*  l  i  i.- i ,  d  in  !M  c«jo,  California,  November  19  79. 

MOFFMAN,  Cohn  F .  ,  Professor,  "Current  Aspects  of  Dredging," 

Sympos  i  am  on  Dredge  Sediment  at  ion  and  Marine  Organixm  Control, 
Alexandria,  Virginia,  J.’-J  i  April  1980  . 


WILLIAMS,  .Jerome,  Professor,  "A  Comparison  of  Three  Measures  of 
'i’urbi  i  1 1  y ,  "  Spr  mg  M<*et  inu  of  t  he  .Atlantic  Estuarine  Research 
do...*  iet  y,  i'.  d .  Nava  l  Academy,  11  —  1  C  April  1980. 

*  ★  *  ★  k  k 

WILL  ;  AM;  '> ,  Jerome,  Pt  of  **ssor ,  "Does  Recreational  Boating  Need 

Re-. •al  it  in-;.'"  Met  i  nq  of  the  Institute  of  Environmental  Sciences, 
•  ’ :  1 1  I  .i  !■  ■ ph  i  i,  i'i  ninny  1  van  l  a ,  May  1980  . 
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PHYSIC'  CPARTMENT 


Ptf.y' S-SCi  Gexal'd  P.  Cal! awe,  Chciinman 


The  research  effort  in  the  Physics 
Department  reflects  the  wide  range  of 
expertise  in  the  Department's  faculty. 
Present  activities  include  research  in 
Acoustics,  Computer-Assisted  Education, 
Electric  and  Magnetic  Properties  of 
Materials,  Fiber  Optics,  Laser  Optics 
and  Technology,  Magnetic  Signatures  of 
Ships,  Radiation  Effects  in  Solids, 
Solar-Energy  Studies,  Solar  System 
Astronomy,  and  Solid-State  Physics,  with 
the  Solid-State  Physics  group  being 
especially  active. 

This  year,  the  Department's  research  efforts  were  supported  by 
the  David  Taylor  Naval  Ship  Research  and  Development  Center, 
the  Department  of  Energy,  tne  National  Aeronautics  and  Space 
Administration,  the  National  Bureau  of  Standards,  the  Naval 
Research  Laboratory,  and  the  Naval  Academy  Research  Council. 

Midshipmen  majoring  in  physics  are  encouraged  to  participate  in 
the  Department's  research  program,  either  through  the  490-series 
or  through  the  Trident  Scholar  Program.  It  should  be  noted  that 
four  of  the  six  Trident  Scholars  for  the  year  were  Physics  Majors 
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Till:  response  surface  in  i-:i,astic  wavi:  .sc att !•:!•* i r;n 

Resea  rchi'r  :  Assnc  i  ate  Professor  Donald  W .  Brill 

Sponsor:  David  W.  Taylor  Nava  1  Phi:,  Research  and  Dove  1  n orient. 

Cc  id.or,  Annapolis  Eaborat  ory 

A  t  inly  as  made  of  the  norma  1 -mode  amplitudes  for  the 
seat  tori  no  of  slant  ir  waves  returned  by  a  fluid-filled  spherical 
env  i  t  v  in  ar  elastic  :;ol  id.  The  moduli  of  the  resonance  portions 
o :  t  iie.se  ami i  tudes  are  exhibited  in  the  form  of  a  two-dimension  1 
"  resj.-or.se  surface"  in  a  three' -dimensional  qraph,  where  the  two 
independent.  variables  are  f  roquency  and  mode  order.  An  explana- 
■  ion  is  made  of  the  various  distinctive  features  of  the  response 
r.;rraeo,  namely:  (a)  the  loci  of  the  zeroes;  (b)  the  scries  of 

ridees  that  g i ve  rise  to  modal  resonances  and  to  the  Regoc  poles 
( e i rcumferent i al  waves) ;  and  (c)  the  series  of  spikes  alonq  each 
re  la.  ,  vh  i  ch  ar-  shown  to  correspond  to  resonances  in  the  circum- 
‘  .-rent i a  1  waves.  These  informative  features,  graphically  displayed 
a  a  d 1  a  nee  i n  t  he  plots  of  the  response  function,  are  quite  use¬ 
ful  i.u  tii<’  i  nterpretnt  ion  of  t  he  scatterinq  process  taking  place 
around  f 1 uid-f i 1  led  cavities  in  solids,  and  in  the  identification 
o :  fro-  rater  i  a  1  romnos  i  t  i  on  of  the  cavity  contents,  if  the  fillers 
were  net.  known. 


****** 

INVESTIGATION  1  >P  TONE  GENE  RAT  I  O'!  BY  I'EOW  OVER  WALL-MOUNTED 
CAV  I  T  1  [if: 

Researcher:  I’rafcssor  Samuel  A.  Elder 

Sponsor :  David  W.  Tay] or  naval  Sh i p  Research  and  Development 

Center,  Bothosda,  Maryland 

The  prevent  ion  of  self -sustained  a const  i c  oscillations 
associated  with  cavities  exposed  to  externa  1  flow  is  a  recurrent 
;  roeb  in  shin  design..  Under  earlier  contract,  methods  were 
developed  for  investigating  free  shear- layer  oscillations  in  a 
cavity  mouth.  The  increased  understanding  of  the  phenomenon 
derived  from  these  studios  has  boon  documented  in  a  series  of 
■journal  articles,  under  GHR  sponsorship.  The  most  significant 
result  so  far  liar,  geen  the  development  of  a  theory  of  driven 
shear- 1  aye  n; ,  on  tin-  basis  of  which  it  has  been  possible  to 
account  for  ob:;m  voi  cavity  tone  ftroulnl  numbers  both  in  air 
end  under  water.  Pol  lowing  this  approach  a  feedback  model , 
emphasisin'!  trail  i  rig  influence,  lias  been  developed .  The 
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model  is  able  to  account  qualitatively  for  many  of  the  observed 
characteristics  of  cavity  tones  such  as  threshold  flow-speed, 
spectral  cutoff,  and  frequency  lock-in  (for  resonator  situa¬ 
tions)  .  When  supplemented  by  an  empirical  formula  for  shear- 
layer  nonlinearity,  a  rouqh  estimate  of  the  radiated  sound 
amplitude  is  possible'.  Current  work  involves  exper imenta  1 
investigations  beinn  conducted  in  the  USNA  Tow  Tank  Facility, 
usinq  an  instrumented  towerl  model.  A  proposal  to  extend  the 
present  contract  until  September  of  1981  has  been  submitted. 

****** 


ANALYSIS  OF  MAGNETIC  MODEL  TEST  DATA 

Researcher:  Associate  Professor  William  F,.  Fasnacht 

Sponsor:  David  W.  Taylor  Naval  Ship  Research  and  Development 

Center,  Annapolis  Laboratory 

The  maqnetic  field  of  a  ship  may  be  characterized  by  the 
magnetic  scalar  potential,  which  in  turn  may  be  expanded  in  a 
series  of  prolate  spherical  harmonics.  D.  A.  Nixon  of  David 
W.  Taylor  Naval  Ship  Research  and  Development  Center  has  shown 
that  such  an  expansion  is  appropriate,  has  done  extensive  cal¬ 
culations  determining  the  coefficients  of  such  an  expansion 
from  measured  values  of  the  maqnetic  field,  and  has  developed 
some  preliminary  explanations  of  the  physical  significance  of 
various  terms. 

The  problem  under  study  is  the  selection  of  the  optimum 
sample  of  data  from  the  maqnetic  field  of  a  model,  and  through 
analysis  of  th«>  selected  data  to  characterize  the  maqnetic 
state  of  the  model.  Work  is  continuing. 

****** 
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DIELECTRIC  PROPERTIFS  OF  POLAR  FLUIDS  IN  THE  SUPERPRFSSED 
STATE 

Researchers:  Associate  Professor  John  J.  Fontanella  and 

Assistant  Professor  Mary  C.  Wintersgill 

Sponsor:  National  Bureau  of  Standards  (MBS) 

A  throe-terminal  cylindrical  cell  has  been  constructed 
for  making  complex  impedance  measurements  in  liquids  and 
plastic  crystals  at  audio  frequencies.  Pressures  up  to  15 
kbur  can  be  obtained  over  the  temperature  range  200-400K.  In 
addition,  the  cell  contains  a  thermocouple  for  differential 
thermal  analysis  studies. 

Some  preliminary  measurements  have-  been  performed  on 
carbon  tetrachloride.  The  cell  is  obviously  capable  of  pro¬ 
ducing  excellent  data  on  liquids.  Consequently,  one  of  the 
goals  of  the  pro -j  cot  can  now  be  achieved  since  a  careful  study 
of  liquids  in  the  suporpressed  state  can  bo  made.  The  prelim¬ 
inary  results  do  not  indicate  any  dramatic  dielectric  anomalies 
in  tiie  suporpressed  state.  However,  there  appears  to  be  a 
decrease  in  the  curvature  in  that  region.  More  careful  studies 
art'  now  being  carried  out. 

The1  results  in  the  solid  region  are  also  very  interesting 
in  that  a  sharp  t  ransi t ion  is  not  observed.  The  most  obvious 
exp  1  mat  ion  is  that  f  h  i  is  due  to  the  cell  design.  One  check 
is  currently  being  mule  by  using  an  alternative  cell  with  a 
different,  geometry.  This  cell  is  the  one  constructed  at  NBS , 
and  it  will  also  be  used  to  study  phase  transition  in  other 
fluids. 

Finally,  the  cylindrical  cell  appears  to  give  very  good 
data  for  the  dielectric  properties  of  the  plastic  phase  far 
above  the  phase  transitions  and  will  be  used  to  study  other 
material s  . 


****** 
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RADIATION  EFFECTS  IN  FIBER  OPTIC  MATERIALS 
P.esearcher:  Associate  Professor  John  J.  Fontanella 

Sponsor:  Naval  Research  Laboratory 

The  primary  purpose  is  to  perform  optical  and  dielectric 
absorption  and  electron  spin  resonance  measurements  on  various 
samples  of  fused  silica  in  order  to  further  characterize  and 
properly  identify  the  radiation-sensitive  defect  center  found 
dielectrically  during  the  past  year.  Specifically,  it  is  felt 
that  the  observed  relaxation  is  due  to  an  aluminum-alkali  center, 
and  an  attempt  will  be  made  to  correlate  the  dielectric  signal  to 
the  well-known  aluminum-associated  electron  spin  resonance 
spectrum.  The  correlation  will  be  attempted  by  varying  radiation 
dose  and  carrying  out  isochronal  annealing  studies.  In  addition, 
studies  of  the  effect  of  radiation  on  the  low  temperature  hydroxyl 
associated  relaxation  may  be  carried  out.  Finally,  a  wide  selection 
of  silicate  glasses  may  be  studied  dielectrically. 

****** 


TRANSMISSION  LOSS  IN  OPTICAL  FIBERS  DUE  TO  NEUTRON  IRRADIATION 
Researcher:  Associate  Professor  Richard  L.  Johnston 


Sponsor:  Naval  Research  Laboratory 


This  is  a  continuation  of  a  project  investigating  the  trans¬ 
mission  properties  of  optical  fibers,  provided  by  NRL,  when 
irradiated  with  14.7MeV  neutrons.  About  20  meters  of  fiber  are 
coiled  and  placed  as  close  to  the  source  as  possible  and  the  light 
output  is  monitored  during  irradiation  at  820  mn .  A  pro-  and 
post-irradiation  wavelength  spectrum  is  also  taken  to  determine 
effects  at  other  wavelengths. 


A  germanium 
be  extended  into 


detector  has  been  constructed  so  that  data  can 
the  1100-  to  1500-nm  wavelength  region. 


****** 
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COMPUTER  TUTORIALS  IN  BASIC  MECHANICS 
Researcher:  Associate  Professor  Bruce  11.  Morqan 

Sponsor:  United  States  Naval  Academy,  Office  of  the  Academic  Dean 

The  purpose  of  this  project  was  to  generate;  physics,  tutorials 
in  basic  mechanics  usinq  interactive  computer  qraphics,  with  the 
objective  of  helpinq  students  to  learn  to  translate  real  world 
problems  into  the  conceptual  terms  of  physics  with  emphasis  on 
the  value  of  the  free-body  diagram. 

The  plan  was  to  develop  leurninq  hierarchies  and  flow  charts 
as  guides  to  logical  development  of  a  sequence'  of  frames  and 
switching  points  for  each  tutorial  lesson. 

Three  tutorial  programs  were  completed,  two  on  operations 
with  vectors  and  one  on  static  equil ibr 1 um. 

****** 


STRESS-INDUCED  MAGNETIZATION  BEYOND  THE  RAYLEIGH  REGION 

Researcher:  Associate  Professor  Carl  S.  Schneider 

Sponsor:  David  W.  Taylor  Naval  Ship  Research  and  Development 

Center,  Annapolis  Laboratory  (Project  Linear  Chair) 

Lord  Rayleigh's  semi-empirical  description  of  the  changes  in 
magnetization  with  changes  in  applied  magnetic  field  was  extended 
to  stress-induced  changes  by  Brown  in  1049.  In  the  present  work 
we  have  experimentally  verified  a  theoretical  extrapolation  of  the 
Rayleigh-Brown  model  using  the  differential  susceptibility  curve 
as  a  response-function  and  maintaining  the  assumed  thermodynamic 
equivalence  of  field  and  stress.  Moreover,  the  development  of 
stress-induced  parabolic  hysteresis  loops  is  further  derived  as 
associated  with  the  revers ible  stress  coefficient  of  susceptibility, 
d*/d ; ,  and  is  experimentally  confirmed. 

Present  efforts  are  to  complete  the  final  measurements  on 
sample  rods  of  HY80  and  HY100,  common  Navy  ship  steels,  of  length 
to  diameter  ratio  sufficiently  large  to  make  demagnetization 
effects  negligible.  The  theory  developed  and  confirmed  in  this 
work  is  constrained  to  the  Rayleigh  region  of  magnetic  field, 
as  exists  for  ships  in  the  Earth’s  field,  and  up  to  the  coercive 
stress,  which  our  ships  experience  in  their  natural  operations. 


****** 
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RADIATION  INDUCED  DEFECTS  IN  III-V  SEMICONDUCTORS 
Researcher:  Professor  Robert  N.  Shelby 

Sponsor:  Naval  Research  Laboratory 

The  purpose  of  this  research  is  to  identify  and  characterize 
defects  in  III-V  semiconductors.  The  emphasis  is  on  defects  that 
have  been  created  by  radiation  damage  due  to  external  sources  or 
by  radiation  damage  suffered  during  ion  implantation. 

This  project  uses  Deep  Level  Transient  Spectroscopy  (DLTS) 
to  determine  the  energy,  capture  cross-section,  and  concentration 
of  the  defect  states.  In  addition,  DLTS  allows  one  to  identify 
the  defect  or  trapping  states  as  majority  or  minority  carrier- 
traps  . 

Results  on  electron-irradiated  GaP  have  been  reported  and 
current  work  is  concentrated  on  ion-implanted  GaAIAs. 

****** 


GENERATION  OF  COHERENT  TUNABLE  VACUUM  ULTRA-VIOLET  RADIATION 
Researcher:  Assistant  Professor  Lawrence  L.  Tankersley 

Sponsor:  Naval  Research  Laboratory 

The  purpose  of  the  project  is  to  develop  a  widely  tunable 
coherent  radiation  source  in  the  VUV.  Rare  gas-halide  eximer 
lasers  are  being  utilized  as  primary  radiation  sources.  The  pri¬ 
mary  radiation  will  be  used  to  pump  a  dye  laser  producing  a  tunable 
secondary  beam.  Finally,  the  primary  and  secondary  beams  will  be 
mixed,  using  non-linear  techniques  to  produce  coherent  VUV 
radiation.  A  source  of  the  typo  described  would  have  wide-ranging 
spectroscopic  applications. 

At  present,  we  have  tunable  output  around  the  Lyman- ii 
transition.  We  are  studying  the  use  of  this  radiation  as  a  probe 
of  neutral  hydrogen  densities.  A  good  probe  of  neutral  hydrogen 
densities  would  aid  the  fusion-plasma  research  programs. 

****** 
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PHOTOST RUCTU RAL  CHANGES  IN  Cii ALCOGENI DE  GLASSES 
Researcher:  Assor  ’  -3  ;  e  Professor  Donald  .7.  Treacy 

Sponsor:  Naval  Research  Laboratory 

The  nuclear  quacirupole  resonance  (NQR)  spectra  of  '  As  in 
As  Sc  and  As  0  were  examined.  In  the  As  ->Se  >  melt,  quenched  glass 
and  films  deposited  on  high  and  low  temperature  substrates  were 
examined.  The  purpose  of  this  investigation  was  to  determine  if 
there  wore  any  differences  in  structure  of  the  bulk  glass  and 
films.  The  bulk  glass  was  found  to  be  similar  to  the  crystal, 
but  in  the  films  deposited  on  low  temperature  substrates,  sub¬ 
stantial  evidence  for  As  Sei,  structural  units  was  found. 

The  films  deposited  on  low  temperature  substrates  were  then 
irradiated  with  laser  light  in  the  electronic  absorption  edge 
(1  200  to  3000  cm'1 ) ■  This  irradiation  changed  the  structure 

of  the  film  as  determined  by  NQR,  Raman  scattering,  and  IR 
absorption . 

In  the  As,.  0-(  two  crystalline  modifications  exist,  each  with  a 
different  NQR  spectrum.  A  lineshape  of  the  NQR  as  a  function  of 
frequency  showed  evidence  for  some  traces  of  a  arsenolite-based 
glass,  but  the  predominant  glass  form  seems  to  resemble  claudetite. 
This  glass  is  unstable  at  room  temperature  and  devitrifies  to  the 
arsenolite  crystal.  The  relaxation  of  two  samples  stored  at 
liquid  nitrogen  temperature  was  followed  as  the  glass  divitrified. 


★  ★  rt  rt  -k  -k 


THE  EFFECTS  OF  VOYAGING  ON  THE  MAGNETIZATION  OF  SHIP  MODELS 
Researcher:  Midshipman  1/C  Elizabeth  A.  Belzer 

Adviser:  Associate  Professor  Carl  S.  Schneider 

Sponsors:  Naval  Ship  Research  and  Development  Center,  Annapolis 

Laboratory  and  Trident  Scholar  Program 

The  effects  of  cyclic  stress  on  induced  and  remanent  mag¬ 
netization  in  rods  of  HY100  and  HY130  ship  steel  were  measured 
using  a  newly  designed  and  fabricated  apparatus  to  simultaneously 
apply  variable  magnetic  field  and  cyclic  stress.  Circuits  were 
built  to  monitor  the  strain  levels  in  the  samples  (roughly  fifty 
and  one  hundred  microstrains)  using  a  resistance  strain-gage 
bridge,  and  to  measure  changes  in  magnetic  induction  using  an 
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induction  coil  and  a  magnetometer  probe.  Results  showed  a 
uniform  increase  in  susceptibility  with  cyclic  stress  for  both 
rods.  The  HY130  sample's  susceptibility  was  higher  than  that  of 
the  HY100  in  all  cases.  The  slope  of  the  normal  susceptibility 
with  field,  or  Rayleigh  coefficient,  was  measured  for  each  steel, 
and  these  were  compared  with  the  slope  of  the  normal  initial 
susceptibility  with  strain  amplitude  to  determine  the  fraction  of 
domains  responsive  to  stress.  The  calculated  value  of  this 
fraction  was  0.55. 

In  addition,  long-term  effects  of  cyclic  stress  on  magnetiza¬ 
tion  were  studied.  An  increase  in  magnetization  in  the  presence 
of  a  field,  related  to  the  log  of  the  number  of  cycles,  was 
observed.  The  change  of  the  magnetization  with  the  first  cycle 
of  stress  was  found  to  be  large  in  comparison  to  changes  which 
occurred  through  subsequent  cycles.  Continuation  of  vibration 
for  several  months  is  now  seen  as  adequate  to  produce  comparable 
first-cycle  and  long-term  effects.  Thus,  a  model  for  changes  in 
magnetization  of  Navy  ships  with  time  has  been  established. 

****** 


BASIC  STUDIES  OF  A  FLUORINE  ANION  SUPERIONIC  CONDUCTOR 
Researcher:  Midshipman  1/C  John  R.  Igel 

Advisers:  Associate  Professor  John  J.  Fontanella  and  Associate 

Professor  Donald  J.  Treacy 

Sponsor:  Trident  Scholar  Program 

Audio  frequency  conductivity  and  capacitance  measurements  in 
the  temperature  range  of  5.4-310K  have  been  used  to  study  the 
conductivity  and  dipolar  relaxation  phenomena  in  calcium-doped 
lanthanum  trifluoride.  Measurements  have  been  taken  at  five 
frequencies  from  100Hz  to  10kHz  on  samples  varying  in  concentration 
from  0.01%  to  0.3%.  One  strong  dipolar  dielectric  relaxation 
and  several  weaker  relaxations  have  been  observed  both  parallel 
and  perpendicular  to  the  c-axis.  The  strong  dipolar  relaxation 
has  been  attributed  to  the  realignment  of  a  charge-compensating 
fluorine  ion  vacancy  about  a  substitutional  alkaline-earth  ion. 

The  weaker  relaxations  have  been  attributed  to  trace  impurities 
because  of  the  lack  of  any  regular  progression  in  either  concen¬ 
tration  or  direction  of  applied  field.  Measurements  indicate 
that,  for  samples  of  similar  concentrations,  the  strength  of  the 
dipolar  dielectric  relaxation  perpendicular  to  the  c-axis  is 
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from  1.5-1. 9  times  the  strcnqth  parallel  to  the  e-axis.  Tins 
has  been  attributed  to  a  dipole  moment  perpendicular  to  the 
e-axis  which  is  si gni f icantly  greater  than  that  parallel  to  the 
e-axis.  An  activation  enthalpy  in  the  dipolar  region  of 
.11  .01  cV  has  been  observed.  At  higher  temperatures,  a 

thermally-activated  or  association  region  has  been  observed. 

An  activation  enthalpy  for  this  region  of  .4r)-.0)eV  and  an 
association  energy  ot  .18- .03  eV  is  reported. 

****** 


RADIATION  EFFECTS  IN  FIBER  OPTICS 
Researcher:  Midshipman  1/C  Mark  J.  Marshfield 

Advisers:  Associate  Professor  Richard  L.  Johnston  and  Assistant 

Professor  Mary  C.  Win torsgi 1 1 

Sponsor:  Trident  Scholar  Program 

The  .damage  produced  in  opt  icul  fibers  by  fast  neutrons  has 
been  studied  with  reference  to  the  recovery  of  the  fibers  tested. 
The  fibers  were  subjected  to  varying  doses  of  neutrons.  Individual 
wavelengths  were  monitored  during  the  irradiation  and  post 
irradiation  recovery  processes.  Recovery  rates  for  each  particular 
wavelength  were  studied  to  measure  the  bleaching  effect  of  the 
monitoring  light  at  that  wavelength.  The  wavelength  was  varied 
over  the  lower  operating  range'  of  the  fibers,  700  to  950  nm  in 
increments  of  50  nm. 

Further  measurements  were  taken  to  determine  the  bleaching 
effect  of  ultraviolet  light.  Theory  suggest  that  damage  caused 
by  high  energy  neutrons,  known  to  create  absorption  bands  in  the 
ultraviolet  range,  should  show  bleaching  effects  when  high  inten¬ 
sity  ultraviolet  light  is  transmitted  through  the  fiber.  Neutral 
density  filters  were  utilized  to  determine  the  dependence  of 
recovery  on  the  intensity  of  ultraviolet  light  used. 

****** 
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RADIATION  I  NDUtTD  TRAPPING  STATES  IN  SEMICONDUCTORS 
kesearchor:  ’■  . Jshipman  1/C  Stephen  L,  Spehn 

Adviser:  Professor  Robert  N.  Shelby 

Sponsor:  Trident  Scholar  Program 

All  semiconductor  devices  contain  impurities  and  defects  of 
the  crystalline  structure  which  produce  energy  levels  in  the  mid¬ 
band  gap  range .  These  energy-states  provide  the  mechanisms  for 
the  generation  and  recombination  of  conduction  electrons  and  holes. 
In  addition,  these  states  act  as  "trapping  states"  for  electrons 
and  holes  observable  in  the  transient  response  of  the  device. 

One  of  the  most  effective  techniques  for  investigating  the  presence 
and  properties  of  these  trapping  states  is  called  Deep-Level 
Transient  Spectroscopy  (DLTS) .  Midshipman  Spehn’s  research  con¬ 
sisted  of  a  careful  mathematical  modeling  of  the  DLTS  system  and 
an  application  of  the  modeling  results  to  measurements  on  Silicon 
and  GaAtAs  samples. 

The  results  of  the  modeling  study  yielded  the  most  complete 
response  functions  currently  available  for  DLTS  systems  using 
lock-in  amplifiers.  Calculations  based  on  this  response-function 
allow  one  to  calculate  more  accurate  values  for  trapping  state 
parameters  for  a  much  wider  range  of  DLTS  system  parameters  than 
was  previously  available.  Graphical  displays  of  the  response- 
function  were  generated  to  guide  experimenters  in  DLTS  set-up 
procedures . 

In  addition,  DLTS  measurements  were  made  on  Silicon  and 
GaAtAs  samples,  and  the  response  function  developed  was  proved 
by  comparing  results  with  known  results. 
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THE  DEVELOPMENT  OF  THE  DOUBLE  PARABOLIC-CONCENTRATOR 
l)i''.siMrchor:  Midshipman  1/C  Dean  J.  Cottle 

Adviser:  Professor  Billie  J.  Graham 

Tilt'  efficiency  of  solar  collectors  can  be  improved  by 
co  1  lect.  i  inj  more  of  the  incident  radiation  and  by  decreasing  the 
heat  losses  from  the  absorber  element.  The  double  parabolic 
concentrator  utilizes  the  geometric  properties  of  the  reflector 
t.o  increase  the  acceptance  angle  of  the  incident  radiation.  In 
contrast  to  conventional  focusing  collectors  which  accept  only 
iirect  radiation  parallel  to  the  optic  axes,  these  nonimaging 
concentrators  (a)  eliminate  the  need  for  continual  tracking, 
requiring  only  an  occasional  tilt  adjustment;  (b)  accept  diffuse 
radiation  as  well  as  direct  radiation;  (c)  collect  more  radiation 
with  a  wider  acceptance  angle;  and  (d)  return  by  reflection  some 
re  radiation  by  the  absorber. 

A  computer  program  was  written  to  analyze  by  ray-tracing  the 
path  of  radiation  reflected  from  the  double  parabolic-concentrator 
to  the  absorber  region.  A  prototype  concentrator  was  constructed 
unci  tested  for  efficiency. 


****** 


AN  INVESTIGATION  OF  STABILITY  MODELS  FOR  DRIVEN  PLANE  LAMINAR  JET 
Researcher:  Midshipman  1/C  Edward  J.  Fischer 

Adviser:  Professor  Samuel  A.  Elder 

By  means  of  hot-wire  technique,  the  growth  of  driven  insta¬ 
bility  waves  along  a  plane  laminar  jet  was  investigated.  The  plan 
was  to  measure  both  ac  and  dc  velocity-profiles  at  a  number  of 
stations  downstream  of  the  jet  orifice,  as  a  function  of  driving 
frequency.  From  these  data,  average  values  of  instability-gain 
were  computed.  When  the  results  wore  displayed  in  the  form  of  a 
plot  of  nond imensional  imaginary  propagation  constant  versus 
Strouhal  number,  they  were  found  to  support  some  of  the  theoretical 
predictions  of  Drazin  and  Howard,  which  are  based  on  a  temporally- 
growing  Bickley-type  jet.  It  appears,  however,  that  better  agree¬ 
ment  could  be  obtained  with  a  model  based  on  spatial  rather  than 
temporal  growth. 
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Tiio  eiiouitiy  !  hi  a  qo  riinin  i  um  iicti><:tor  has  Lorn  constructed 
so  tli.it  aa'a  la  t  u-  lion-  t.o  1  j()[)-!im  wave  1  emit  h  roqion  can  be 

ill.,  is  ;•!  ovided  by  the  Naval  Research  Laboratory  will  be 
um  ii.it’O  w  i  i  a  14./  MoV  neutrons,  and  any  obsc  rvab  1  e  attenuation 
w  l  l  1  b<  -  ru  ni  i  *  ( i  ed  . 

A  w  i  ve  leii'.j  t  ii  spectrum  ovt  r  the  ramje  1100-  to  1  500-nni  will 
b"  t  a ken  ;a  i eu  to  and  after  each  irradiation  to  determine  effects 
ovri  the  band.  Recovery  will  also  be  monitored. 
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V.  1  CROPROCESSOR  CONTROL  OF  OPTICAL  EXPERIMENTS 
Researcher :  Midshipman  1 /C  J.  Kenyon  lliser 

Aivisi't  :  Associate  Professor  Donald  J.  Treacy 

Tiie  purpose  of  this  project  was  to  develop  the  necessary 
twure  and  hardware  to  interface  an  11-8  microprocessor  with  a 
'a  i  y  .Sped  rophotomet.er  and  a  l  low  the  microprocessor  to  control 
the  acquisit  ion  and  harullinq  of  data. 

The  difficult  part  of  this  project  was  to  develop  a  set  of 
instructions  for  the  microprocessor  to  physically  perform  input/ 
out  put  n  ui  t  i  no  s  . 

The  pro  ject  essentially  is  completed.  The  microprocessor 
wi  11  completely  control  t  he'  Spectrophotometer. 
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;  :  star/  ob  jeet  i  vos  of  tin1  project  were  to  evaluate  the 
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•  *■;  :  vulsnto  new  dimers  which  would  be  consistent  with 

,  -  i  :v  *n  t  a  I  results.  Computer  calculations  we  re 

:  .r  t  i  i  .oi-  ■  1  1  -model  HADES-typc  proqram  written  lay 

i  ml  >  1  ■  > ,  1 )  SMc ,  of  the  Mathematics  Department  . 

'  •  ii.it  o  pi  evitnisly  proposed  dimers,  the  2-2-2  is 

'  i.o  st  .d  1  o  .  in  addi  t  ion,  the  researchers  have  thus 

on  .  it  t  - 1 1  !••  *  o  ■  i  :ri  i  more  stable  dimer.  However,  d  i  1  f  o  rent 
u:  it  )  us  in  t  .  i  i  n  i  :iq  vacancies  have  not  yet  been  tried,  and 
iitiiot  wink  is  :in'o:;sa  ry .  One  important  result  was  that 
1  •  •  1  •  •  •*  i  i.ui  r*  •  1  axat  ion  possible  for  the  2-2-2  must  take 

wit.ii  i  wo  1  1  -  Lnequ  i  valency  of  0.6  eV.  This  i.nequiva  lency 
obs*.* rv(*d  oxpot  i mental  ly  and  thus  rubes  out  the  2-2-2  as 
mo*  rospons.  ible  tor  the  Rl.V  relaxation. 
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Adv  i  st?  r :  Pro!  essor  Robert  M.  .She  J  by 

A  scint i  lint  ion-detector  system  was  assembled  to  record  tin1 
sto>  '  •  i  n<  j  ami  decay  o'  cosm  i  c  ray  muons.  The*  time-  between  the 
u>  a  stoppi  tv,  ami  decay  was  measured  electronically  ami  recorded 
in  a  multichannel  analyze! -  After  correction  for  accidental 
events  and  nuclear  capture  in  the  detector,  a  value  Tor  the 
muon  mean  1  1 1  e  ot  .’..14a  ..sec  was  obtained.  This  value  is  within 
l.a  of  the  ace.  value  of  2.115  ...sec.  The  experimental 

procedure  was  caret  ul ly  documented  to  allow  possible  use  of  this 
r  i  men  t  as  an  expei  ir.ient  for  the  Nuclear  Physics  Laboratory. 
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BRILL,  Donald  W.,  Associati'  Professor,  co-author,  "Uosonanco 
Theory  of  blast  i  c  Shoar-lVavo  Scatter  inq  from  Spher  Lea  1  Fluid 
Obstacles  in  Solids,"  Journal  of  the  Acoustical  Society  of 
America,  f>7  (19  80),  41  4  . 

The  vector  potential  for  an  arbitrarily  polarized  shear- 
wave  in  an  elast  ic  ( lossless)  medium  incident  on,  and  scattered 
by,  a  spherical  fluid  occlusion  is  expanded  in  vector  spherical 
harmonics.  The  boundary  conditions  arc  dealt  with  for  this 
incident  vector-potential  in  terms  of  two  (scalar)  Debye  shear 
potentials  and  ,  giving  rise  to  what  we  have  termed  "s  and  t 
waves , " respective  1 y .  The  s  wave  scatters  into  both  another  s 
wave  and  also  mode-converts  into  a  compressional  p  wave.  The  t 
wave  scatters  only  into  another  t  wave  with  no  mode  conversion. 
Scattering  amplitudes  arc  cast  in  a  series  of  resonance  terms. 

The.*  scattered  p  and  s  waves  exhibit  resonances;  however,  the  t 
wave  docs  not.  We  exhibit  monostatic  and  bistatic  plots  of  the 
first  few  partial-wave  amplitudes  (n  =  1,2,3,...)  for  the  sp, 
ss,  and  tt  scattering  modes.  When  the  background  amplitude 
corresponding  to  scattering  from  an  evacuated  spherical  cavity 
is  removed  from  each  partial-wave  contribution,  the  remaining 
portion  of  the  amplitudes  is  a  clear  scries  of  liquid  sphere 
resonances.  We  display  these  resonances  as  functions  of  the 
acoustic  size  kcja  of  the  cavity,  and  of  the  order  n  of  each  mode. 
This  work  completes  the  determination  of  the  scattering  matrix 
elements  for  a  fluid  sphere  in  an  elastic  medium  which  was 
commenced  earlier  with  the  study  of  resonance  effects  in  pp  and 
ps  scattering. 
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ELDER,  Samuel  A.,  Professor,  "Some  Physical  Mechanisms  Underlying 
the  Pipe  Voicing  Art,"  Journal  of  the  Acoustical  Society  of 
Amo r i ca ,  66  (1979),  S67. 

This  paper  examines  underlying  mechanisms  for  changes  in  the 
flue  pipe  .spectra  caused  by  selective  changes  in  mouth  cutup, 
pipe  length,  languid  position,  etc.  The  physics  of  the  problem 
involves  the  mechanics  of  jet  waves,  and  the  subtleties  of  their 
interaction  with  sound  waves.  Special  interest  centers  at  lower 
lip,  whore  jet  waves  originate,  and  at  upper  lip,  where  sound  is 
produced  by  collision  of  jot  and  pipe  fluid.  The  necessities  of 
feedback  amplification  require  jet  and  sound  motions  to  act  in  a 
reciprocal  way  so  that,  for  example,  delay  in  impulse  transmission 
along  the  jet  is  exactly  matched  by  acoustic  transmission  delay  in 
pi  pi.1.  Actually,  jet  wave's  and  their  associated  sound  waves  behave 
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! ::  i  •  1 1  k.ib  1  v  self-consistent  and  complement  ary  ways.  Just  as 

seas  i  v;av«  t  raw  1  up  and  down  pipe-  to  form  discrete  modes,  jot 
a'.'-  a  1  >  appeal  in  discrete  pairs,  which  travel  up  and  down¬ 
s’  : .  a:-..  one  o:  !  h<‘  pr  i  uc  i  pal  acoustic  i  actors  in  voi  cinq  is 

mm  if  i :  a  i  "sf  fidchinq"  of  pipe  mode  frequencies,  which  tends 
*  :  :  p.  s  vo  i  ceil  to  oscillate  above  resonance  a  different 

■ :  s ; :  !••;.•!  !  !',ir,  t  hose  voiced  to  oscillate  below.  An  anaioqous 

■  ;  t  y  '  i  tliickness  fit  rouha 1-numboi  ,  or  nund  i  mens  i  one  1 

;  .  s  .  .dnci-  cutoff  occurs  at.  a  critical  P t rouha I -numbe r , 

:  i :  :  •  :•  ••  lepment  on  the  jot  is  not  possible  un  1  ess  S  0 . 0r>  Sc . 

;  i  '  : ci  :  !i».'  pt  rouhal -number  jets,  therefore?,  exh  i  bi  t.  opposin'! 

:  i  1  f  ’  ■ : .  i"?! .  ■  i  es  .  Thus  ,  voic.inq  is  seen  as  adjust,  merit  toward 
;  '  .  .  '  m:  i  i  ui  t  a  i  y  between  jet  and  resonant  cavity,  consistent 

i  ’  i  •  1  s :  -c  t.  ra  1  output'. 
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aif  lai.'U'd  t. -senators  (e  .q .  ,  coke  bottles)  resist  excitation  by 
i  low  at  •  jrux  Ltiq  incidence.  (2)  Why  f  1  ow-  tone  spectra  are  nearly 
pur-  •  sine  waves,  even  for  multimode  cavity  systems. 
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F.NC.l.F,  I  rono  M.  ,  Assistant  Professor,  co-author,  "Idealized 
Jovian  Magnetosphere  Shape  and  Field,"  Journal  of  (',<  'ophys  i  ca  1 
Research,  Ha  (1.980),  579-592. 


An  equatorial  sheet-current  deduced  from  Pioneer  10  magnetic 
f  LeLd  observations  has  boon  added  to  a  planetary  dipole-field  to 
construct  a  model  of  magnetic  field  due  to  sourci-s  inaidr  the 
maqne topause .  Th i s  internal  field  has  then  been  used  to  calculate 
tlio  maqne  topause  surface  in  a  cyclic  process  to  a  fifth  order ,  in 
cycles,  at  which  the  calculation  converqes.  The  result inq  maqnoto- 
pa use  is  considerably  flatter  in  shape  than  one  rosultinq  from 
a  primarily  dipole  internal  field-source.  The  field  internal  and 
external  to  the  maqnetopauKo  surface  duo  to  the  currents  on  the 
surface  has  been  computed  by  in teqratinq  over  the  entire  maqne to¬ 
pause.  A  modi' 1  for  the  total  maqne tosphcric  field  of  the  inflated 
maqnetosphore  has  been  constructed  by  adding  this  latter  con¬ 
tribution  to  the  internal  source-fields  to  obtain  a  global  model 
of  an  inflated  Jovianl ike  maqnetospheric  field. 

****** 


FONTANELLA,  John  J . ,  Associate  Professor,  and  Michael  K.  SMITH, 
Ensign,  USN ,  "Electric  Dipole  Relaxation  of  Mixed  Clusters  in 
Double  Doped  Cal’  ,"  Physical  Review,  B19  (1979),  929  3-5293. 

Audio  frequency  dielectric  relaxation  measurements  from 
150-400K  and  ionic  thermocurrent  measurements  from  90-290K  have 
been  used  to  study  the  relaxation  of  dipolar  defects  in  several 
calcium  fluoride  samples  doped  with  two  rare-earth  species.  In 
particular,  the  region  containing  the  relaxation  for  the 

corresponding  singly-doped  samples  has  been  investigated.  The 
R[V  relaxation  is  distinguished  by  an  activation  energy  that  is 
a  strong  function  of  the  ionic  radius  of  the  rare-earth  dopant , 
varying  from  about  0.5oV  (for  CaF  :Tm)  to  about  0.9  eV  (for 
Cal’  :  Pr)  .  In  each  doubly-doped  sample,  relaxations  are  observed 
similar  to  those  observed  in  the  singly-doped  samples .  In 
addition,  a  new  relaxation  is  found  which  falls  between  the  R | y 
relaxation  peaks  of  the  two  constituents.  This  suggests  that 
the-  Rjy  relaxation  is  associated  with  a  cluster  including  two 
rure-carths  (a  dimer)  and  that  the  new  peak  is  associated  with  a 
cluster  including  two  different  rare-earths  (a  mixed  dimer). 

Since  the  existence  of  an  electrical  relaxation  tequiros  that 
the  dimer  fie  dipolar,  the  results  cannot  be  explained  by  the 
usual  dimer  models.  In  addition,  the  data  indicates  that  the 
rare-earth  ions  do  not  share  equally  in  the  reorientation  process. 
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FONTANEiLLA  ,  John  J.,  Associate'  l’roto;;;;ot  ,  and  Richard  L. 

JOHNSTON,  Associate  Professor,  "The  Dielectric  Proper t  i es  of 
As-Received  and  (lamina  Irradiated  Fused  Silica,"  Journal  of 
Non-Crystalline  Solids,  11  (19  7‘J),  401-414. 

Audio- f requency  capacitance  and  conductance  measurements 
have  been  carried  out  on  15  kinds  of  fused  sil  i  \i  over  the 
temperature  range  5.5-380K.  The  results  are  used  to  arrive  at 
co r respond i n<i  values  for  the  complex  dielectric  constant..  It 
is  shown  that  the  relative  strengths  of  the  three  relaxations 
observed  in  as-received  fused  silica  are  character i st  ic  ot  the 
Type  of  fused  silica.  In  addition,  it  is  found  that  one  of  the 
relaxations  can  be  destroyed  by  gamma  rays  and  that:  the  destruction 
is  accompanied  by  the  creation  of  a  lower  activation  energy- 
relaxation.  A  corresponding  growth  of  optical  absorption-bands 
in  the  visible  portion  of  the  spectrum  is  observed.  The  gamma 
ray  sensitive  relaxation  is  attributed  to  an  aluminum-alkali 
center,  and  the  gamma  ray  induced  relaxation  is  attributed  either 
to  an  alumi num-oxygen-hole  center  or  to  a  "nonlocal"  alkali  ion. 
Finally,  accurate  values  for  the  real  part  of  the  dielectric 
constant  at  various  temperatures  are  presented. 


****** 


FONTANi  ILL  A ,  John  J.,  Associate  Professor,  Robert  J.  KTMBLF,  .Jr., 
Captain,  FSMC,  and  Mary  C.  W INTURSd t LL ,  Assistant  Professor, 
"Klectr  i  cal  Relax.it  ion  in  Double  Doped  Calcium  Fluoride  arid 
Activation  Volume  :  u  t h»*  R!  Relaxation,"  Journal  do  Plr/s igue , 
4u  (  1  ')7') )  ,  o . 


Audio—:  r '  ’  j  i  < 1  ,f  i  c  \  !  i  c  1  i.'ctr  ic  relaxation  measurements  are 
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In  audition,  the  complex  dielectric  constant  for  c.i  lei  uni 
fluoride  doped  with  either  erbium  or  terbium  has  been  measured 
at  pressure's  up  to  0.4  GPu  at  195K.  The  activut  ion  volume  for 
the  motion  is  found  to  be  2.9‘0.1  cm '/mol .  for  comparison,  a 
theoretical  value  of  2.9  cm '/mol  is  calculated  usinq  Flynn's 
dynamical  diffusion  model.  In  addition,  the  results  are  com¬ 
pared  with  recent  activation  volume  data  for  Type  I  and  Type  II 
dipoles  in  strontium  fluoride  and  impurity-vacancy  dipoles  in 
calcium  fluoride. 


FONTANELLA,  John  J.,  Associate  Professor,  and  Donald  J.  TREACY, 
Associate  Professor,  "The  Effect  of  Quenchiny  on  the  Defect 
Structure  of  Calcium  Fluoride  Doped  with  Erbium,"  Journal  of 
Chemical  Physics,  72  (1980),  2235-2245. 

Audio- frequency  dielectric  relaxation  measurements  over  the 
temperature  range  5.5-390K  and  optical  absorption  studies  at  8K 
have  been  performed  on  various  samples  of  rare-earth  doped 
calcium  fluoride.  Erbium  was  the  principal  dopant  and  the.  studies 
were  carried  out  for  a  series  of  concentrations  before  and  after 
vacuum  anneal  at  L125K  followed  by  a  quick  quench.  Strong  effects 
were  observed  on  all  spectra.  A  similar  anneal  followed  by  a  slow 
cool  returned  the  samples  to  their  initial  state.  it  is  shown  that 
RI  and  RII  correlate  with  optical  signals  associated  wirh  the  A 
and  B  sites  of  Tallant  and  Wright.  The  annealing  results  are 
consistent  with  the  identification  of  these  sites  as  monomer 
(single  rare-earth)  sites  of  C4 v  and  C’3v  symmetry,  respectively. 

It  is  pointed  out  that  while  the  assignment  of  the  former  site  to 
a  Tg(fp)  complex  is  justified,  the  assignment  of  the  latter  to  a 
Tr(FJ)  complex  is  not  supported  by  current  ESR  or  ENDOR  data. 

RiV,  which  has  recently  been  shown  to  be  associated  with  a 
dimer  ( two  rare-earths) ,  correlates  with  optical  signals  associated 
with  the  C  site  of  Tallant  and  Wright.  This  suggests  that  at 
least  one  of  the  rare-earths  in  the  dimer  exhibits  approximately 
trigonal  symmetry.  In  addition.  Rill  is  found  to  be  associated 
with  optical  signals  winch  correlate  with  the  D-sites  of  Tallant 
and  Wright.  The  annealing  results  suggest  that  RIII  may  be  due 
to  a  higher-order  cluster.  finally,  the  annealing  results  suggest 
that  RV  is  associated  with  a  monomer  site.  This  result  is  signif¬ 
icant  in  that  this  is  the  first  observation  of  a  non-cluster- 
associated  relaxation  for  which  the  activation  energy  depends 
strongly  upon  the  nature  of  the  rare-earth. 
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FONTANELLA ,  John  J.,  Associate  Professor,  and  Mary  C.  WINTERED] LL, 
Assistant  Professor,  "Activation  Volume  for  Vacancy  Motion  in 
Calcium  Fluoride,"  Physica  Status  Sol id i ,  B97  (1980),  301-309. 


The  audio- f requency  complex  dielectric  constant  for 
sod i urn-doped  calcium  fluoride  has  been  measured  at  pressures  up 
to  0.4  GPa  over  the  temperature  range  240-270K  and  at  zero 
pressure  over  the  temperature  range  5.5-400K.  Consequently ,  the 
reorientation  of  a  nearest-neighbor  vacancy  around  a  substitutional 
sodium  ion  has  been  studied.  The  activation  volume  for  the  motion 
is  found  to  be  1.7 3  0.09  cm  /mol .  It  is  argued  that  this  value 
should  be  similar  to  the  migration  volume  for  "free"  vacancies. 

The  compressibility  of  the  activation  volume  is  found  to  lie 
forty  times  the  compressibility  of  tie  host  lattice.  Finally, 
a  large  negative  thermal  expansion  coefficient  is  found  for  the 
activation  volume  for  vacancy  motion. 

****** 


FONTANFLLA,  John  J.,  Associate  Professor,  and  L.  Michael  HAYDEN, 
Ensign,  USN,  "Activation  Volume  for  Interstitial  Motion  in 
Strontium  Fluoride,"  Physical  Review,  B21  (1980),  794-798. 


The  complex  dielectric  constant  for  erbium-doped  strontium 
fluoride  has  been  measured  at  pressures  up  to  0.4  GPa  over  the 
temperature  range  300-360K.  Consequently,  the  reorientation  of 
a  Typt  II  dipole  (substitutional  rare-earth  and  next-nearest 
neighbor  interstitial  fluorine  charge  compensator)  has  been 
studied.  The  activation  volume  for  the  motion  is  found  to  be 
4. 73 ‘0.1  cm  /mol.  It  is  argued  that  this  value  should  be  similar 
to  the  migration  volume  for  "free"  interstitials.  Excellent 
agreement  is  found  between  a  value  for  the  migration-volume 
calculated  from  Flynn's  dynamical  diffusion  model  and  the 
experimental  value  for  bound  interstitials.  Finally,  the 
compressibility  of  the  activation  volume  is  found  to  be  more 
than  an  order  of  magnitude  greater  than  the  compressibility  of 
the  host-lattice,  and  the  thermal-expansion  coefficient  for 
the  activation  volume  is  found  to  be  negative. 


****** 
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MKAIIAM,  i  1  1  1  1 1  ■  d  .  ,  i'  i  >  1 1  i -asoi  ,  "A  Suri'i-y  and  Hv.ilujt  icm  of  Current, 
design  ot  Evacuated  i'ol  l.vtnt  s,  "  Report  lot  1)01'.  Contract  No. 
l)L;-AC04-78CSC''.  P'.O  ,  t  . -mU;  t  19  7'*)  . 

Til  i  s  it.'  jut  i' t.  deset  tin's  t  ho  state  ot  Ltic  art:  of  cvunu  tod 
solar-col  lect  or:-;,  ami  i  dent  i  t  i  os  all  ot  this  type  of  col  Lectors 
fro;:.  those  which  have  l>ten  extensively  tested  to  others  which 
art.  ]ust  in  t  tie  state  o!  laboratory  development.  Where  the 
intorinat  l  >n  is  ava  liable,  tin'  collectors  are  compared  in 
pc  norma  nee  w  i  t  h  a  f  1  at  -pi  ate  collector.  A  list  of  the  sites 
ss-tr:!  these  eolbetois  was  compiled  to  show  the  variety  and 
ext -’lit  ot  a;, pi  seal  ion  o  *  evacuated  collectors. 


Some  fa  r'vac.i.i  t  ed-co  1  lectors  were  described  in  the  report,  in 
detail  which  depended  upon  the  information  available  and  the 
stage  ot  development  .  decent  developments  in  evacuate  1-col  lectors 
include  utilisation  ot  CPC  reflectors,  both  externally  and 
internally  with  respect  to  the  tube,  use  of  air  as  a  heat-transfer 
medium,  ana  the  introduction  of  the  heat  pipe  as  a  heat- transfer 
dev i ee . 


****** 


I! RAH AM,  Billie  J . ,  Professor,  "Evacuated  Tube  Collectors,"  So 1  a r 
Age  Magazine ,  4  (1979),  12. 

Evacuated  tube-collectors  reduce  heat  losses  by  conduction 
and  convection  by  placing  an  insulating  vacuum- jacket  about  the 
absorber,  and  they  reduce  radiation  losses  by  usiny  selective 
coatings  on  the  absorber  surface.  As  a  consequence  of  the 
reduced  heat  losses,  the  minimum  solar  energy  required  for 
useful  collection  of  energy  for  an  evaluated  tube-collector  at 
aO”C  about  ambient  temperature  will  be  on  the  order  of  0.14  kW  m--  . 
For  a  typical  flat-plate  collector  this  minimum  incident  solar 
energy  is  0.29  to  0.30  kW  m-  .  This  improvement  in  performance 
means  that,  compared  with  flat-plate  collectors,  evacuated 
collectors  (a)  start  collecting  energy  earlier  in  the  morning 
and  extend  this  collection  until  later  in  the  day;  (b)  collect 
energy  under  less  favorable  operating  conditions;  (c)  collect 
energy  more  days  per  year;  and  (d)  show  substantial  improvement 
in  average  daily  collector  efficiencies  in  regions  of  marginal 
availability  of  insolation. 


****** 
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ICKL,  John  Midshipman  1/C,  US.M ,  John  J.  FONTANELLA,  Asso¬ 

ciate  I'rofe so i  ,  UonalJ  J.  TREACY,  Associate  Professor,  and 
Mary  C.  W I  NTEKRC,  1 1,1, ,  Assistant  Professor,  "Defect  Structure 
of  faliaum  Doped  Lanthanum  Fluoride,"  Bulletin  of  the 
American  Physical  Society,  25  (1980),  414. 

Complex  impedance-measurements  have  boon  per  formed  on 
sample:-,  oi  lanthanum  fluoride  doped  with  calcium  at  various 
concent  rations  over  the  ranqc  0.01  -  1.0  mol-.'..  Measur<-m<uit  s 
.have  been  made  both  parallel  and  perpendicular  to  the  optic 
axis  and  ovet  the  temperature  ranqc  5.5  -  J10K  at  audio 
i roquenc i es .  The  of  feet  of  the  impurities  on  the  Ix’-eonduct  i v i t ; 
in  the  vicinity  of  room  tem()craturo  is  reported.  In  a  ..id  i  f  i .  •: , 
a  s  trout  electric  relaxation  is  observed  at  lower  tempo  rat  at  •  s, 
uni  is  lttributod  to  reorientation  of  a  substitutional  calciuc,- 
'  iaonne  vacancy  pair.  Activation  parameters  for  both  type.;  <q 
;  recesses  are  reported. 


*  ★  *  *  *  * 


SHELBY,  Robert  N. ,  Professor,  and  John  J.  EONTANELLA ,  Associate 
Professor,  "The  Low  Temperature  Electrical  Properties  of 
Some  Anisotropic  Crystals,"  Journal  of  Physics  and  Chemistry 
<>:  Solids,  41  (1980),  69-74.  . .  ' 

The  principal  complex  dielectric  constants  have  been 
studied  at  audio  frequencies  over  the  temperature  range  5.5-380K 
for  .-quartz,  sapphire,  maqnesium  fluoride,  and  calcite.  For 
some  samples,  the  imaginary  part  of  the  dielectric  constant 
revealed  the  presence  of  dipolar  or  thermally-activated  loss 
mechanisms  which  are  attributed  to  trace  impurities.  The 
effects  of  these  impurities  are  considered  in  arriving  at  values 
of  the  real  part  of  the  dielectric  constants  for  each  of  the 
materials . 


****** 


TANKERSLEY,  Lawrence  L.,  Assistant  Professor,  "Can  the  lle-A 

Texture  Be  Electrically  Oriented?",  Journal  of  Low  Temperature 
Physics,  37  (i379),  141-147.  .  . 

The  polarization-contribution  to  the  'He- 'He  into  iction 
affects  the  dielectric  anisotropy  in  superfluid  1 He-A .  An 
improved  molecular  model  of  the  polarization-contribution 
verifies  the  results  of  previous  atomic  models.  Design 
criteria  are  discussed  for  a  feasible  !He-A  electrical 
orientation  experiment. 
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TREACY,  Donald  J.,  Associate  Professor,  co-author,  "Photo 
darkening  and  Photost ructural  Effects  in  Glassy  AsSe.," 

Solid  State  Communications,  32  (1979),  423. 

A  systematic  study  of  one-phono  Raman,  two-phonon  infrared 
and  '  As  nuclear  quadrupolo-resonance  measurements  on  bulk  and 
thin  film  samples  of  As  So .  has  separated  the  photodarkening 
and  photostructural  effects.  Photodarkening  occurs  in  all 
samples  but  photostructural  effects  are  not  observed  in  bulk 
or  well-annealed  films  of  As >Se . . 


★  ★  *  -k  *  * 


TREACY,  Donald  J.,  Associate  Professor,  co-author,  "Photo¬ 
structural  Effects  in  Glassy  Ae,Sei  and  As ,,  S  ,  "  Journal  of 
Non-Crystal  li  no  Solids ,  35  and  36  (1980),  1035. 

Photostructural  effects  are  investigated  in  300K  substrate 
evaporated  films  of  As  S;  and  As : Se  >  using  nuclear  quadrupole- 
resonanco  (NQR)  techniques.  NQR  results  confirm  the  existence 
o:  As.. S.,  (or  As  .Se  . )  molecular  units  in  the  films  and  suggest 
the  presence  of  AsS  .•  (or  AsSe  )  pyramidal  units  which  lack  the 
longer  range  (two-dimensional)  correlations  present  in  the 
bulk.  Structural  differences  between  films  and  bulk  are 
greater  (and  photostructural  changes  are  easier  to  induce)  in 
As  S  than  in  AsSci. 

W I NTE RS(j ILL,  Mary  C.,  Assistant  Professor,  co-aut1 

Explanation  of  the  Anomalously  High  Activation  '  e-:gie  of 
TL  in  Li F (TLD1 00 ) , "  Radiation  Effects,  41  (1979),  11. 

Previous  analyses  of  the  high  temperature  glow-peaks  in 
LiF(TLDlOO)  have  suggested  that  the  peaks  may  be  described  by 
classical  "first  order"  kinetics  for  the  thermoluminescence. 
However,  the  pre-exponential  factor  S  and  the  activation  energy 
E  are  anomalously  high  (e.g.,  for  peak  5,  E  =  2.06  eV  and  S  = 

5  x  10  1  s- 1 ) -  A  reappraisal  of  the  paths  of  the  charge 
movements  between  the  complex  defect-aggregates  which  exist 
within  the  LiF:Mg:Ti  suggests  that  the  simple  classical 
analysis  may  be  inappropriate,  and  while  one  predicts  the  same 
curve  shapes,  the  measured  parameters  are  S  and  xE  where 
1  ■  x  2 .  Hence,  the  energy  required  for  the  primary  step  of 
charge-release  is  quite  normal  for  the  temperature  range  at 


263 


I'liVSIi'S  Vi  1’Ak'I‘!1  5! 


i'llKLIC A I  ICSIS 


which  the  glow  peaks  are  observed  (e.q.,  S  =  10  ;  !  ,  V,  1  eV, 
T  200  C) .  The  apparent  difference  between  y low-curve 
values  of  E  and  S  and  those  from  isochronal  anneals  are 
satisfactorily  explained,  and  the  two  methods  are  seen  to  be 
in  agreement. 


****** 


WINTERS GILL,  Mary  C. ,  Assistant  Professor,  co-author,  "The 
Effect  of  Radiation  on  the  Oil  infrared  Absorption  of  Quartz 
Crystals,"  Journal  of  Applied  Physics,  50  (1979),  5449. 

The  effect  of  1.6  MeV  electron  irradiation  on  the  infrared 
properties  of  hiqh-uurity  quartz  crystals  has  been  studied.  The 
infrared  bands  associated  with  Oh  impurities  in  SiO  crystals 
are  strongly  temperature  dependent  and  must  be  studied  at  77K 
or  below.  Prolonged  electron  irradiation  at  low  temperature 
suppresses  all  of  the  Oil  bands,  but  these  bands  recover  when 
the  crystals  are  annealed  to  approximately  740K.  If  "as-grown" 
crystals  are  irradiated  at  300K,  the  intensity  of  the  OH  bands 
decreases,  and  two  new  bands  appear  at  3367cm  1  and  3306cm  *. 

The  relative  absolution  intensity  of  these  two  bands  depends 
on  radiation  temperature  and  dose. 

****** 


W I UTERSG ILL ,  Mary  C.,  Assistant  Professor,  and  John  J.  FONTANELLA, 
Associate  Professor,  "The  Temperature  Variation  of  the 
Dielectric  Constant  of  'Pure'  Cal'  ,  SrF  ,  BaE  ,  and  MgO," 

Journal  of  Applied  Physics,  50  (1979),  8259-8261. 

Improved  values  of  the  real  part  of  the  low-frequency 
dielectric  constant  are  presented  for  "pure"  CaF  ,  BaF  >,  SrF.: 
and  MgO  over  the  temperature  range  5.5-400K.  Accurate  measurements 
of  both  the  real  and  imaginary  parts  of  the  dielectric  constant 
were  made  so  that  corrections  could  be  made  to  allow  for  dipolar 
impurities.  The  final  results  are  thought  to  be  accurate  to 
better  than  O.lv,  over  the  full  range  of  temperatures. 
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W  i  N’TE  KSC  I  LI, ,  Mary  Assistant  Pro  lessor,  co-author,  "KPR 

Study  o!  the  I-’,',  Cantor  in  A 1  phu-;jua  r  t.  /. ,  "  Solid  State 
Communications,  SO  (1070),  070. 

electron  paramagnetic  resonance  measurements  of  the  h ’ 
■enter  in  alpha  quart/.  have  now  proven  that  this  species 
to:  tains  one  unpaired  electron  (a  1/2),  with  hyper fi ne 
splitting  from  one  proton  (I  1/2).  Tin-  s.pi  n-llanii  1  Ionian 
r.at  rices  g  and  A  (111  )  Slave  tern  rn  •  isut  •  a  at  room  tennerature. 


****** 


W  I  M'i'IiKSC  1 1,1, ,  Mary  /.,  Ass  i  star,  t  Pro  lessor  ,  John  J  .  FONTANKLLA , 
Assoc i ate  Professor ,  Robert  J.  KIMBLE,  Captain,  If  SMC,  and 
Louis  D.  MAROUET,  Midshipman  2/C,  USN,  "Activation  Volume  for 
Dimer  Keoricntat ion  in  Rare  Earth  Doped  Calcium  Fluoride," 

13  u  L  loti  n _ <  >jf _ t  h>  ■  Amt  yr_i  can  Physic  a  2  Soc  j  o  t  y  ,  27  (1080),  186. 

The  audio- f roquency  complex  dielectric  constant  tor  rare- 
earth  doped  calcium  fluoride  lias  been  measured  at  pressures  up 
t.o  0.4  GPa  over  the  temperature  ramjc  250-370K.  Consequently, 
the  activation  volume  for  R  TV  has  been  determined .  R  f V  has 
recently  been  associated  with  a  defect-site  contain  i  ng  two 
rare-oartiis.  The  characteristic  features  of  R1V  are  that  the 
activation  energy  depends  stronqly  upon  the  size  ol  the  rare 
earth  and  is  larger  than  for  most  other  dipolar  complexes. 
However,  the  activation  volume  is  found  to  be  smaller  than 
for  bound-  or  f ree-vacancy  or  interstitial  motion  in  calcium 
i.  Luoride.  Various  models  for  the  dimer  are  discussed.  The 
stability  of  the  various  models  is  evaluated  using  a  HADES-like 
computer  calculation. 


****** 
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BRILL,  Donald  J.,  Associate  Professor,  co-author,  "  1  7,e  roes ,  ’ 

*  Kidqos ,  *  and  Pol  os  in  the  Scatterin'!  Amplitudes  of  Plastic 
Waves  Echoinq  from  Resonatinq  Fluid  Sphere;;  in  Solid;;  and 
Liquids,"  901  h  Meetinq  of  the  Acoustical  Society  of  America, 
Salt  Lake  City,  Utah,  30  November  1979. 

****** 


>PR,  Samuel  A.,  Professor,  "Wave  Boundaiy  Conditions  for  a 
a-  i  ven.  Separated  Shear  Layer,"  99th  Meetinq  of  tiie  Acoustical 
•society  of  Anirri  ca,  Atlanta,  Oeotqia,  21-27  April  1  980. 

****** 


P.'TANLLLA,  John  J.  Associate  Professor,  Robert  J.  KiMBLP,  Jr., 
C.ip-ta  i  n,  11  SMC ,  Mary  C.  WINTERSGILL,  Assistant  Pro  I  essor , 

Carl  ANDEEN ,  and  Michael  K.  SMITH,  "Electrical  kv laxat i on  in 
.'oui.le  Doped  Calcium  Fluoride  and  Activation  Volume  for  the 
i'l  He  laxat.  ion,  "  'third  Europhysics  Topical  Conference  on 
Lattice  Defects  in  Ionic  Crystals,  Canterbury ,  Enqland, 

1  7-2  1  S  e  p  te  mbo  r  1. 979. 


****** 


FONTANE l,LA,  John  J  .  ,  Associate  Professor,  Mary  C.  WINTERSGiLL, 
Assistant  Professor,  Robert  J.  KIMBLE,  dr.,  Captain,  USMC, 
Louis  D.  MARyEKT ,  Midshipman  2/C,  and  Carl  <1.  ANDEEN, 
"Activation  Volume  for  Dimer  Reorientation  in  Rare  Earth 
Doped  Calcium  Fluoride, "  1980  March  Meetinq  of  the  American 

Physical.  Society,  Now  York  City,  24-28  March  1980. 


****** 


FONTANKLLA,  John  J.,  Associate  Professor,  John  R.  KIEL, 

Midsnipman  1/C,  Donald  J.  TREACY,  Associate  Professor,  Mary  C . 
WINTERSGILL,  Assistant  Professor,  and  Carl  G.  ANDEEN,  "Defect 
Structure  of  Calcium  Doped  Lanthanum  Fluoride,"  1980  March 
Meetinq  of  the  American  Physical  Society,  New  York  City, 

24-28  March  1980. 


****** 
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M,  Pi  1  lie  .J  .  ,  !’  rof  I’ssor ,  "A  Survey  and  Evaluation  of 

tout  Desiun  ot  Evacuated  Collectors, "  Annual  DOE  Active 
at  Heating  an  !  Cooling  Contractor  's  Review  Meeting, 

.  ■  Tahoe,  Nevada,  March  1  0  80  . 


Ml  i EEC,  Mark  d . ,  Midshipman  1/C,  USN,  Mary  C.  W 1 NTERSCILL , 
:  i.  t  it;  t  l'i'o !  itssi.ii',  and  Richard  L.  JOHNSTON,  Associate 
>:  -  *  r ,  "  1‘hol.ob  Leaching  of  East  Neutron- Induced  Radi  at  Lon 

u .  a  iu  )pt  t  u.i  L  Fibers ,  "  Eastern  ANS  Student  Conference , 

oxviIF  ,  ianrsuce,  20-22  March  1080. 

*  ★  *  -k  *  -k 


TEE,  Mary  Assistant  Professor,  "Thermoluminescent 

• i y  or  How  to  Make  Liqht  of  Pottery,"  Naval  Academy 
t  ,  Society  of  the  Sigma  Xi,  20  February  1980. 
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PROFESS IONAL  DEVELOPMENT 
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LEADERSHIP  AND  LAW  DEPARTMENT 


CrmianJc “i  Jehu  M.  McCiafij,  USM,  Chai'vnaii 


Research  programs  conducted  by  the 
Leadership  and  Law  Department  are 
typically  applied  to  and  directly 
support  institutional  objectives. 
Currently  members  of  this  Department 
conduct  research  to  support,  throuqh 
program  development  or  program 
validation,  the  integration  of  the 
women  program,  officer  career  develop¬ 
ment  anti  midshipmen  professional 
development.  Associate  Professor 
Harrison  acts  as  Division  Research 
Coord  motor  . 
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EXPERIMENTAL  SIMULATION  OF  BEHAVIORAL  RESEARCH  PROBLEMS 
Researcher:  Associate  Professor  Patrick  R.  Harrison 

Sponsor:  Academic  Dean  -  I nstructionai  Deve lopmo n t  Program 

This  project  develops  a  large-scale  interactive  computer 
simulation  of  behavioral  research  problems  that  span  the  topic 
areas  of  the  Military  Psychology  Course  including  motivation, 
perception,  learning,  memory,  personality,  and  physiology.  The 
students  conduct  experiments  in  simulation  mode  developing 
research  strategies,  formulating  meaningful  results  and  conclu¬ 
sions.  The  simulator  also  provides  a  'build'  simulator  which 
teaches  staff  members  how  to  program  their  own  simulations  into 
the  system. 


****** 


A  DEVELOPMENT  MODEL  FOR  EVALUATING  THE  PERFORMANCE  OF  SERVICE 
ACADEMY  GRADUATES 

Researcher:  Associate  Professor  Patrick  R.  Harrison 

Sponsor:  Division  of  Professional  Development 

Owen's  developmental-integrative  model  is  used  to  bring 
together  diverse  sources  of  data  to  provide  for  the  ongoing 
evaluation  of  the  performance  of  Naval  Academy  graduates. 

Based  on  biographical  data  that  summarizes  experience  prior  to 
entry  at  the  Naval  Academy,  midshipmen  are  classified  into 
homogeneous  subsets.  The  subsets  are  then  evaluated  relative 
to  independent  performance  measures  during  the  midshipmen's 
four  years  at  the  Academy  and  at  three  points  in  their  active 
duty  career.  The  model  provides  a  basis  for  defining  career 
patterns  and  feeding  information  back  for  program  validation 
and  career  analysis  at  different  points. 


*  \  *  *  *  * 
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CAREER  DEVELOPMENT  AND  ORGANIZATIONAL  DEVELOPMENT 
Researcher:  Associate  Professor  Patrick  R.  Harrison 

Sponsor:  Division  of  Professional  Development 

This  research  describes  a  model  for  the  analysis  of 
behavior  in  orqani zations .  The  model  provides  convergence 
between  developmental  and  organizational  theory.  We  restrict 
our  focus  to  systems  or  subsystems  whose  product  is  people, 
though  the  model  is  intended  to  be  of  value  as  a  general 
scheme  for  organizational  research.  The  model  is  tailored  to 
organizations  that  have  a  definable  set  of  objectives  and  a 
control  and  evaluation  system  to  measure  system  process.  This 
does  not  imply  that  we  neglect  other  ecological  units  but  only 
that  they  art?  referenced  according  t.o  their  impacts  and  inter¬ 
actions  with  the  organi zation .  The  model  in  cast  into  the 
language  set  of  gene ral -systems  theory.  Both  organism  (usually 
a  defined  collective  for  system  development)  and  environment 
are  viewed  as  hierarchically  organized  systems  with  inclusive 
levels.  The  unit  of  analysis  which  represents  interaction 
between  organism  and  environment  is  the  operation.  Operation 
is  defined  as  the  rules,  procedures,  and  equipment  used  to 
measure  behavior  and  generate  behavioral  concepts.  Operations 
describe  structure  in  the  reciprocial  interactions  of  organism 
and  environment.  The  classes  of  operations  considered  in  this 
model  are,  selection,  setting,  maintenance,  process,  probe, 
and  measurement.  Review  of  the  career  development  literature 
is  used  to  introduce  the  model. 
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OUTCOMES  AND  PROCESS  IN  DEVELOPING  MEN  AND  WOMEN  NAVAL  AND 
MARINE  CORPS  OFFICERS  AT  THE  U.S.  NAVAL  ACADEMY 

Researcher:  Associate  Professor  Patrick  R.  Harrison 

Sponsor:  Division  of  Professional  Development 

Naturally  occuring  probes  that  represent  traditional 
unobtrusive  measures  provide  the  basis  for  describing  outcomes 
and  process.  Areas  of  analysis  include  policy,  admissions  and 
attrition,  academic  and  military  performance,  physical  standards, 
conduct  and  authority,  leadership  performance,  and  dating  and 
f  ratern i za  tion . 


****** 
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POINTER,  H.  S.(  Lieutenant  Commander,  JAGC,  USN,  "Status  oi 
Forces  Agreement,  Due  Process  and  Fair  Trial:  The  Japanese 
Experience,"  University  of  Maryland  School  of  Law 
Contemporary  Asian  Studies  Series,  No.  7  (1979),  31-47. 

This  is  an  exhaustive  study,  with  special  attention  to 
the  experience  in  Japan,  of  the  history,  legal  precedents,  and 
legal  implications  of  the  question  as  to  who  has  the  primary 
right  to  exercise  criminal  jurisdiction  over  offenses  committed 
by  American  military  personnel  in  a  foreign  receiving  state. 

It  traces  the  administrative  agreements  that  preceded  acceptance 
by  Japan  of  the  NATO  Status  of  Forces  Agreement  (SOFA)  and 
discusses  the  deliberations  on  this  issue  by  the  United  States 
Senate,  the  Department  of  Defense,  and  the  Supreme  Court  of  the 
United  States.  The  practical  experience  in  Japan  with  all 
aspects  of  the  SOFA  agreement  is  analyzed  in  detail,  and  two 
applicable  cases,  one  in  the  experience  of  the  author,  are 
cited.  One  section  of  the  article  considers  the  development 
of  a  new  court  system  after  the  Constitution  of  1946  created 
a  constitutional  democracy  and  made  drastic  changes  in  the 
political  and  legal  structure  of  Japan.  In  recent  years,  the 
author  observes,  "waivers  of  jurisdiction  by  Japanese  authori¬ 
ties  have  far  exceeded  the  number  of  trials  of  American  service 
members  in  Japanese  courts..."  It  is  concluded  that  "the 
Japanese  SOFA  seems  to  have  reached  an  acceptable  balance  of 
Japanese  sovereignty  and  American  concerns  for  discipline 
within  the  bounds  of  due  process  of  law." 
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HARRISON,  Patrick  R.,  Associate  Professor,  and  R.  C.  USTICK  , 
Captain,  USN,  "The  First  Three  Years  of  Integration:  A 
Developmental  Perspective,"  Invited  Symposium  at  American 
Psychological  Association  Convention,  New  York  City, 
September  1979. 
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HARRISON,  Patrick  R.,  Associate  Professor,  "A  Developmental 
Model  for  Evaluating  the  Performance  of  Service  Academy 
Graduates,”  Seventh  Psychology  in  the  Department  of  Defense 
Symposium,  United  States  Air  Force  Academy,  April  1980. 
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HARRISON,  Patrick  R.  and  Patricia  C.  Garvin,  Lieutenant,  MSC, 
USNR,  "Navy  Men  and  Women  in  the  Workplace,"  Seminar  under 
joint  sponsorship  of  Commander  of  Naval  Military  Personnel 
Command  and  Director  of  Human  Resources  Management  Division 
(OP-15)  of  the  Office  of  the  Chief  of  Naval  Operations, 
October  1979. 


****** 
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AiWuilV  5 Ji“i  CiiU'i  t.  Mi- *.- <  s,  Ciiailnuui 


Research  activity  within  the  Economics 
Department  produced  an  impressive 
number  of  scholarly  articles  and  many 
presentations  at  professional  meetings 
during  academic  year  1979-1930.  Economic 
analysis  was  applied  to  a  broad  spectrum 
of  topics:  financial  institutions,  arms 

sales  abroad,  manpower  traminc  programs, 
recreational  projects,  vocational  educa¬ 
tion  in  the  military,  and  religious 
insti tutions .  Midshipmen  have  also 
participated  in  some  of  the  studies. 


The  Academy's  policy  of  sponsoring  and  fostering  meaningful 
research  is  in  no  small  sense  an  important  contribution  to 
maintaining  lively  and  informed  instruction  in  the  classroom. 


****** 
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SOCIOECONOMIC  CHARACTERISTICS  OF  THE  ALL-VOLUNTEER  FORCE : 
EVIDENCE  FROM  THE  NATIONAL  LONGITUDINAL  SURVEY,  1979 

Researchers:  Associate  Professors  J.  Eric  Fred land  and 

Roger  D.  Little 

Sponsor:  Office  of  Naval  Research 

The  objectives  of  this  project,  involve  using  the  1979 
National  Longitudinal  Survey  young  male  cohort  (1)  to  investi¬ 
gate  socioeconomic  characteristics  of  young  men  in  the 
military  in  comparison  with  young  men  in  the  civilian  labor 
market;  (2)  to  examine  transferability  of  military  training 
to  subsequent  civilian  occupations;  (3)  to  use  results  to 
forecast  the  propensity  to  volunteer  by  those  presently  too 
young  to  serve  and  subsequently  to  test  those  predictions; 
and  (4)  to  assess  changes  in  (1)  and  (2)  between  the  1960's 
and  the  19 80 ' s . 

Only  the  first  phase  of  the  project  has  been  outlined  in 
detail.  Methodology  includes  (1)  discriminant  and/or  logit 
analysis  of  socioeconomic  characteristics  of  the  civilian  and 
military  samples;  (2)  specification  of  earnings  regressions 
for  these  two  groups  using  variables  identified  in  (1)  for 
purposes  of  measuring  differences  in  magnitudes  of  coefficients, 
estimating  earnings  potential  of  military  personnel  in  civilian 
labor  markets,  establishing  earnings  paths  of  those  entering 
the  military,  those  entering  civilian  labor  markets  directly, 
and  those  entering  civilian  training  programs. 

Analytical  framework  lias  been  developed.  Analysis  of  data 
will  begin  as  soon  as  data  are  available,  which  is  imminent. 

The  project  is  on-going. 


*  *  *  *  *  * 
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HOW  MANPOWER  TRAIN  INC.  PROP, PAM:'.  AiTiA'T  I  IN  KOI,  Mil:  MAI-N  I  N'.;K 
..  it  chei  :  Assistant  I  ’  ri ;  :A  unvot  Wi  1  1  i  an.  P .  bowman 

Since  Lit'..’  I'arly  1  ')(>  () 1  ,  I  he  g. )  va  ■  t  mm  a;  t.  hor,  beooim. 

i  no  i  e. is  i  nq  1  y  i  nvol ved  in  i  1  j*  *  trainin']  <>:  individuals,  d  L  reetly 
ana  i  nd  i  rei't  1  y  in  t  f  i  >  •  pt  j  vat  e  s<  dor,  in  hop..  s  tiiaL  unemployment 
.•aula  br  reduce  !  to  an  acceptable  level.  Marly  manpower 
pa  op  ramn  at.  t  empi  ed  to  •  elra  i  n  i  nd  i  v  i  •  iua  i  s  temporarily 
a  l  rip  1  atari ,  but  since  the  mi  <  i  -  1  ')(>  0  1  s  an  increasing  proportion 
o:  resources  have  beer.  •.!  i  rooted  Iowan!  improving  tile  skills  of 
1  ow-  i  ncome  workers.  liven  thouqh  billions  of  dol  Inrs  have  boon 
spent  in  these  efforts,  prior  manpower  evaluations  have  to Id 
■as  little  about  the  lonq-run  ef f ectivenoss  of  manpowo r  programs 
(or  employ  .lent  and  training  prog  rams  as  they  are  now  called)  . 

In  add  i  t  i  on ,  research  has  not  been  directed  toward  explainin'] 
how  tiio.se  programs  affect  enrol  lee  earnings  and  employment. 

The  study  represents  an  attempt  to  explain  the  latter  problem. 
Accordingly,  a  cost-effective  approach  to  manpower  training 
is  developed  in  v.ho  process  of  identifying  the  ways  manpower 
;  tog rams  affect  enrol  lee  work  histories. 

Results  may  be  condensed  into  two  major  points.  (1)  The 
relative  effect  of  manpower  program  characteristics  on  enrollee 
earnings  change  significantly  over  an  observed  five  year 
post-MD'I’A  (Manpow  -r  Development  anil  Training  Act)  period. 

Proa  ram  evaluation.;  must  consider  both  the  average  effect  and 
the  trend  effect  to  program  variables  if  meaningful  results 
are  to  be  obtained.  (2)  The  majority  of  the  relative  effects 
of  employment  and  training  programs  operate  indirectly  through 
affecting  enrol leer  *  opportunities  for  different  quantities 
and/or  qualities  oi  post- training  work  experience.  This  study 
has  been  completed. 


INDEPENDENT  RESEARCH 


ECONOMICS  DEPARTMENT 


BRANCHING  AND  COMPETITION  IN  THE  SAVINGS  AND  LOAN  INDUSTRY 
Researcher:  Assistant  Professor  Kristine  L.  Chase 

The  purpose  of  this  study  is  to  construct  a  model  explaining 
branching  activity  in  the  savings  and  loan  industry,  concen¬ 
trating  on  the  impact  of  deposit  rate  regulation  on  the  amount 
of  branching  that  has  occurred.  The  main  premise  is  that  the 
average  savings  and  loan  has  increased  branching  activity  as 
a  form  of  non-price  competition,  i.e.,  as  a  response  to  its 
inability  to  compete  for  deposits  through  deposit  rate 
variations.  Using  time-series  data  from  the  1950's  through  the 
present  for  selected  states  and  SMSA's,  the  factors  influencing 
the  establishment  of  branches  will  be  regressed  upon  the  actual 
amount  of  branches  established,  and  the  coefficients  thus 
obtained  will  be  used  to  forecast  the  amount  of  branching 
that  would  otherwise  have  occurred  without  government  regulation 
of  competition. 

From  this  approach  it  may  be  possible  to  see  the  impact 
that  deposit  rate  regulation  has  had  on  the  degree  of  concentra¬ 
tion  and  competition  in  the  savings  and  loan  industry,  as  well 
as  on  the  costs  of  operation,  based  on  the  premise  that  branching 
is  a  more  costly  method  of  competing.  Work  continues  on  the 
project . 


****** 


RESERVED-BASED  TAX  SYSTEM:  FEDERAL  INSURANCE  RESERVE  AND  AN 
ASSET  COMPOSITION  RESERVE 

Researcher:  Assistant  Professor  Rae  Jean  B.  Goodman 

This  project  is  to  investigate  the  implications  of  two 
alternative  reserve-based  tax  systems — the  Federal  Insurance 
Reserve  (FIR)  and  an  Asset  Composition  Reserve.  Various  tax 
burden  measures  are  being  used  to  compare  the  current  tax 
system  with  the  two  proposed  systems.  The  impact  on  savings 
and  loan  associations  by  asset  size,  by  income  size,  by  type, 
and  by  location  will  also  be  included  in  the  analysis  which  is 
continuing . 


****** 


282 


INDEPENDENT  RESEARCH 


ECONOMICS  DEPARTMENT 


FURTHER  ANALYSIS  OF  SAVINGS  AND  LOAN  ASSOCIATION  TAXATION 
Researcher:  Assistant  Professor  Rae  Jean  B.  Goodman 

This  study  analyzes  four  tax  policies:  The  current  tax 
system,  the  mortgage  interest  tax  credit  (MITC) ,  the  mortgage 
investment  tax  credit  (TCMI) ,  and  a  reserve-based  tax  system. 
The  tax  policies  are  examiend  at  a  level  such  that  the  total 
tax  revenue  effects  are  constant. 

Six  major  issues  are  addressed  with  respect  to  the  four 
tax  policies:  (1)  Family  Financial  Centers  vs.  Mortgage 
Originators;  (2)  "Warehousing"  vs.  Secondary  Market  Usage; 

(3)  Types  of  Mortgages  Affected;  (4)  Cyclical  Impact; 

(5)  Reserve  Impact;  and  (6)  Administrative  Issues.  Several 
minor  issues  are  raised  where  appropriate.  The  study  is 
virtually  completed. 


****** 


ANALYSIS  OF  THE  1977  NATIONWIDE  OUTDOOR  RECREATION  SURVEY 
Researcher:  Assistant  Professor  F.  Reed  Johnson 

Current  evaluation  of  recreation  benefits  for  federal- 
water-project  planning  relies  primarily  on  arbitrary  visitor 
daily-use  values.  Because  available  activities  and  access  costs 
vary  widely,  actual  social  value  of  facilities  may  diverge 
strongly  from  these  assumed  averages.  Using  the  1977  Nationwide 
Outdoor  Recreation  Survey,  the  determinants  of  participation  in 
various  outdoor  recreation  activities  are  being  analyzed.  Using 
data  on  time  and  travel  costs,  demand-functions  for  various 
activities  are  being  derived  using  linear  regression  and 
probit  techniques.  It  is  expected  that  the  results  of  this 
study  will  be  useful  for  evaluating  recreation  benefits  for 
relatively  small  projects  where  a  site-specific  demand-study 
would  not  be  cost  effective.  Preliminary  econometric  results 
have  been  obtained  and  are  currently  being  analyzed. 

****** 
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PERSONAL  INVESTMENT  ALTERNATIVES  FOR  THE  SMALL  INVESTOR 

Researcher:  Midshipman  1/C  Eric  P.  Grubman 

Adviser:  Lieutenant  Commander  Jimmie  D.  Emerson,  USN 

An  economic  analysis  of  potential  financial  investments 
is  beneficial  to  the  small  investor  as  well  as  to  large 
institutional  investors.  With  the  numerous  investment  possibi¬ 
lities  available,  the  objective  of  this  study  was  to  systemati¬ 
cally  evaluate  the  expected  rate  of  return  and  risk  of  each 
category  of  investment  opportunity.  Since  all  alternatives 
are  not  suitable  to  meeting  the  goals  of  every  investor,  careful 
research  of  investments  permits  selection  of  those  best-suited 
for  the  individual  concerned.  Research  requires  some  knowledge 
in  the  areas  of  economic  forecasting  and  economic  policy,  in 
addition  to  familiarity  with  various  types  of  financial  investment. 

This  examination  was  limited  to  study  of  the  desirability 
of  the  following  alternatives  given  the  current  economic 
situation:  (1)  Bonds;  (2)  Common  stocks;  (3)  Commodities;  and 

(4)  Real  estate,  including  home  ownership. 

****** 


OPTIMIZATION  OF  POLLUTION  ABATEMENT  COSTS  AND  BENEFITS 

Researcher:  Midshipman  1/C  Bradley  D.  Taylor 

Advisers:  Associate  Professor  J.  Eric  Fredland  and 

Associate  Professor  Olaf  N.  Rask  (Weapons  and 
Systems  Engineering  Department) 

The  purpose  of  this  project  was  to  model  impacts  of 
federal  pollution  control  policy  on  the  U.  3.  economy  and  to 
describe  optimum  policy  in  light  of  certain  benefit-cost  criteria. 
The  approach  used  was  to  develop  a  pollution  control  model  which 
was  in  turn  interfaced  with  a  small  macroeconometric  model. 

The  macro  model  was  adopted  from  Pindyck  and  Rubinfeld,  Econo¬ 
metric  Models  and  Economic  Forecasts  and  reestimated.  The 
pollution  control  model,  developed  by  the  researcher,  is 
disaggregated  by  industry. 


****** 
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THE  THIRD  WORLD  ARMS  MARKET  IN  THE  1980s 
Researcher:  Midshipman  2/C  Eugene  B.  Rex 

Adviser:  Assistant  Professor  Arthur  Gibb,  Jr. 

The  purpose  of  this  research  is  to  investigate  the 
magnitude  and  characteristics  of  the  Third  World  nations  as 
an  arms  market  and  consider  the  questions  which  changes  in 
this  market  may  raise  from  the  United  States. 

Initially  the  central  element  of  the  research  will  be  an 
analysis  of  the  composition  of  the  Free  World  arms  market  to 
date.  Subsequent  analysis  will  make  projections  for  the  1980s 
by  varying  the  projected  size  of  defense  establishments  in 
Third  World  nations.  Further  analysis  will  investigate  the 
implications  of  assuming,  first,  major  co-production  schemes 
in  the  Third  World  and,  second,  the  evolution  of  an  integrated 
European  arms  industry  competitive  with  that  of  the  United 
States . 

The  project  will  conclude  with  an  analysis  of  the  policy 
options  facing  the  U.  S.  in  the  following  areas:  the  magnitude 
of  U.  S.  arras  credits;  the  terms  of  such  credits;  implicit 
subsidies  to  the  arms  industry;  and  the  present  policy  opposing 
co-production  in  Third  World  nations. 

Work  undertaken  during  this  reporting  period  has  been  limited 
to  preparation  of  the  project  proposal.  Midshipman  Rex  intends 
to  begin  research  work  in  Washington,  D.C.  during  June  1980. 

****** 


ENTRY  LEVEL  PAY  OF  VETERANS 

MILITARY  VOCATIONAL  TRAINING  IN  THE  CIVILIAN  WORK  PLACE 
Researchers:  Mark  Hess  and  Phil  Bolin 

Adviser:  Associate  Professor  Roger  D.  Little  (Visiting  at 

Naval  Postgraduate  School,  1979-1980) 

These  two  masters  theses  use  the  National  Longitudinal 
Survey  Young  Men  Sample  to  assess  (1)  the  entry  level  wages 
of  new  veterans  and  (2)  the  return  to  using  skills  acquired 
in  the  military  in  one's  civilian  occupation.  Several  recent 
studies  suggest  that  veterans  may  earn  more  than  non-veterans. 
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Those  studies  are  attempts  to  identify  particular  advantages  that 
young  veterans  may  have  over  a  comparison  group  who  has  not  served. 

Both  studies  use  a  sample  of  veterans  who  served  in  the  late 
1960 's  and  rely  heavily  on  comparinq  the  labor  force  characteris¬ 
tics  of  veterans  and  non-veterans  within  five  years  of  the 
veteran's  leaving  the  military.  This  research  is  incomplete  at 
this  time. 


****** 


PUBLICATIONS  ECONOMICS  DEPARTMENT 


FREDLAND,  J.  Eric,  Associate  Professor,  and  Associate  Professor 
Roger  D.  LITTLE,  "Human  Capital  Returns  to  Self-Employed 
Workers , "  Papers  and  Proceedings  cf  the  Southwestern  Society 
of  Economists,  Lamar  University,  Beaumont,  Texas,  1980, 

Hi  K.  Kim  (ed.),  pp.  48-53. 

This  paper  reports  on  an  empirical  investigation  of  long¬ 
term  capital  returns,  particularly  returns  from  post-secondary 
vocational  training  to  self-employed  men.  The  research  compares 
returns  to  employees  with  those  to  self-employed  and  is  a  comple¬ 
ment  to  studies  of  vocational  training  which  focus  on  earnings 
shortly  after  labor  force  entry  or  reentry.  Several  regression 
equations  are  presented  and  the  results  are  compared  with  those 
which  would  be  expected  if  education  and  training  benefited 
self-employed  workers  at  the  "screening"  hypothesis  would  predict. 

****** 

FREDLAND ,  J.  Eric,  Associate  Professor,  and  Associate  Professor 
Roqer  D.  LITTLE,  'Long-Term  Returns  to  Vocational  Training: 
Evidence  from  Military  Sources,"  Journal  of  Human  Resources, 

15  (Winter  1980),  49-66. 

Although  several  studies  have  examined  the  effects  of 
vocational  training  on  earnings,  little  empirical  attention  has 
been  devoted  to  long-run  returns.  This  paper  reports  on  an 
investigation  of  returns  to  a  sample,  drawn  from  the  National 
Longitudinal  Survey  data,  of  mid-career  white  male  workers 
who  received  military  vocational  training  in  World  War  II  and 
immediately  thereafter.  In  contrast  to  the  largely  ambiguous 
regressions  from  short-run  studies,  the  cross-section  earnings 
regressions  reported  here  strongly  suggest  that  those  who  use 
their  vocational  training  receive  long-term  premiums.  Those  who 
took  training  but  report  not  using  it  appear  to  earn  no  premiums, 
indicating  that  the  training  effects  are  job-specific. 
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GOODMAN,  Rae  Jean  B.,  Assistant  Professor,  "Savings  and  Loan 
Association  Taxation:  History,  Issues  and  Options,"  Invited 
Working  Paper  No.  32,  Federal  Home  Loan  Bank  Board,  Washington, 
D.  C.,  February  1980. 

This  paper  reviews  the  history  of  the  taxation  of  savings 
and  loan  associations,  mutual  savings  banks  and  commercial  banks 
for  the  period  1950-1979.  Discissions  of  the  methods  of  loss 
reserve  calculations,  the  minimum  tax,  the  tax  implications  of 
conversions,  commercial  bank  leasing  operations,  and  the  impact 
of  tax-exempt  securities  are  included.  The  relative  average  tax 
rates  for  different  industries  are  used  as  a  comparative  for 
financial  institutions  with  other  industries.  Various  S&L 
issues-- impact  on  housing,  capital  adequacy,  etc. --are  discussed 
in  relation  to  the  degree  of  taxation.  The  last  section  of  the 
paper  presents  an  analysis  of  various  tax  proposals — mortgage 
interest  tax  credit,  mortgage  investment  tax  credit,  reserve- 
based  tax  system,  tax  incentives  for  savings  and  mortgage 
revenue  bonds.  For  each  tax  proposal,  the  advantages  and  dis- 
advantages  are  discussed  and  estimates  of  the  tax  expenditures 
arc  presented.  The  impact  of  the  tax  systems  on  S&Ls  by  asset 
size  are  also  presented  for  the  mortgage  interest  tax  credit, 
mortgage  investment  tax  credit,  and  the  reserve  based  tax  system. 

JOHNSON,  F.  Reed,  Assistant  Professor,  "Recreation  Benefit 
Estimation  in  Theory  and  Practice:  A  Comment  on  Imperfect 
Methods,"  Journal  of  Forestry,  78,  (January  1930),  24-25. 

While  some  of  the  criticism  of  the  travel-cost  method  of 
estimating  benefits  of  outdoor  recreation  is  without  basis, 
serious  problems  of  utility  or  disutility  of  travel,  joint 
visitation,  and  data  deficiencies  do  limit  accuracy  of  the 
estimates.  This  method  is  nevertheless  a  considerable  improve¬ 
ment  over  the  current  practice  of  using  arbitrary  unit-day 
values  as  approximations  of  users’  average  willingness  to  pay. 
Replacement  of  unit-day  values  with  travel-cost  and  survey- 
valuation  techniques  will  yield  more  accurate  estimates  and 
encourage  needed  refinements  in  data  and  methodology. 
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JOHNSON,  F.  Reed,  Assistant  Professor,  "Congruence  Between 

Economic  and  Biological  Objectives:  The  Case  of  Tellico,"  in 
Proceedings  of  the  Multiple  Objectives  Planning  Workshop , 

Russell  L.  Gum  and  William  E.  Martin  (eds.),  Tucson,  Arizona: 
U.S.D.A.  Report  #7,  College  of  Agriculture,  University  of 
Arizona,  1979,  pp.  147-159. 

This  paper  examines  some  important  valuation  issues  in  the 
recent  case  of  the  Tellico  Dam  in  eastern  Tennessee.  A  procedure 
is  outlined  for  estimating  recreation  benefits  when  substitutes 
are  present  generalizing  on  a  procedure  used  for  Hells  Canyon  as 
a  unique  resource.  Two  alternatives  are  examined  for  the  Little 
Tennessee  Valley:  completion  of  the  dam  as  planned,  and  devel¬ 
opment  of  the  river  for  agriculture  and  recreation.  An  important 
difference  between  the  two  alternatives  is  the  relative  abundance 
of  similar  reservoir  facilities  compared  to  the  relative  paucity 
of  riverine  recreation  in  the  region.  This  difference,  together 
with  relatively  high  demand  growth  rates  and  high  quality  adjusted 
capacity  for  the  river  implies  that  expected  recreation  benefits 
for  that  option  will  be  greater  than  those  for  the  reservoir. 

The  difference  is  probably  not  large  enough  to  make  the  river 
clearly  superior  to  the  reservoir  on  the  basis  of  quantifiable 
measures  alone. 


****** 

JOHNSON,  F.  Reed,  Assistant  Professor,  "Measuring  Recreation 
Values:  A  Status  Report,"  in  Proceedings  of  the  Multiple 

Objectives  Planning  Workshop,  Russell  L.  Gum  and  William  E. 
Martin  (eds.),  Tucson,  Arizona:  U.S.D.A.  Report  #7,  College  of 
Agriculture,  University  of  Arizona,  1979,  pp.  80-93. 

Recreation-valuation  procedures  are  designed  to  provide 
objective  and  useful  information  on  project  benefits  to  decision¬ 
makers  responsible  for  allocating  limited  public  investment  funds 
among  alternative  projects.  Net  benefits  of  a  project  in  the 
National  Economic  Development  (NED)  account  are  the  increases 
in  foregone  opportunities .  In  order  to  provide  objective  and 
comparable  measures  of  these  values,  procedures  must  relate  as 
accurately  and  directly  as  possible  to  observed  consumer  demand 
for  the  specific  goods  and  services  produced,  used,  and  displaced 
by  the  project. 

This  paper  surveys  current  methods  available  for  recreation- 
valuation,  existing  agency  practices  in  this  area,  and  the 
prospects  for  change  stimulated  by  the  renewed  interest  in  this 
subject . 


****** 
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LITTLE,  Roger  D.,  Associate  Professor,  "Technology  and  Warship 
Design:  Comment,  Overview,  and  Bibliography  of  the  Economics 

of  Transience,"  Naval  War  College  Review,  32,  (September- 
October  1979),  85-92. 

This  piece  is  a  response  to  an  article  which  won  the 
Admiral  Richard  G.  Colbert  Memorial  Prise  at  the  Naval  War 
College  in  1978.  The  purpose  is  to  provide  a  brief  introduction 
to  the  economics  of  technological  change  and  apply  the  material 
to  the  narrower  question  of  the  effect  of  technological  change 
on  capital/labor  trade-offs  in  future  weapons  system  development. 
A  bibliography  of  nearly  sixty  references  is  included  in  the 
hopes  of  interesting  more  officers  to  pursue  this  area  of 
dynamic  interaction  between  society  and  change. 


****** 

LITTLE,  Roger  D.,  Associate  Professor,  co-author,  "Analysis  of 
Changing  Employment  Opportunity  by  Occupational  Group," 

Growth  and  Change,  1  (January  1980),  2-10. 

This  paper  assesses  the  capabilities  and  limitation  of  three 
techniques  used  to  identify  labor  force  convergence  among  racial 
groups.  Emphasis  is  also  placed  on  the  interpretation  of  empiri¬ 
cal  results  for  policy  making  with  respect  to  a  particular 
employment  situation.  Algebraic  formulations  of  each  technique 
are  presented  and  their  applicability  for  making  regional  compari¬ 
sons  are  discussed.  The  characteristics  of  the  alternative 
techniques — proportionality,  exogeneous  base  and  shif t-share-- 
are  analyzed  by  study  of  a  particular  labor  force  situation, 
black  school  teachers  in  the  South  before  and  after  integration. 
The  third  technique,  above,  is  specifically  formulated  to 
accomplish  this  comparison. 


MORRIS,  Clair  E.,  Associate  Professor,  "The  Economics  of  First- 
Class  Mail,"  (Comment),  Atlantic  Economic  Journal,  8  (March 
1980)  63-64. 

This  comment  represents  an  assessment  of  a  paper  of  the 
same  title  by  Professor  Babu  Nahata  and  William  A,  Donnelly. 

The  paper  is  criticized  for  needing  a  review  of  the  literature 
in  order  to  be  able  to  put  this  study  in  proper  perspective. 
Other  considerations  needing  attention  include:  (1)  the  hiqh 
probability  that  elasticity  of  demand  for  first  class  mail  is 
likely  to  change  rapidly  and  dramatically  over  time  because  of 
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the  technolonical  advances  in  communications  and  the  changing 
costs  of  alternatives;  (2)  telephone  rates  to  be  included  as  a 
variable  in  the  demand  function  (it  might  be  that  increases  in 
per  capita  real  income  lead  to  a  much  greater  demand  for 
telephone  service  as  a  substitute  for  first  class  postal  service) 
(3)  changes  in  the  occupat ional  composition  of  the  population  on 
the  demand  for  mail  service. 
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BOWMAN,  William  R.,  Assistant  Professor,  "How  Manpower  Training 
Programs  Affect  Enrollee  Earnings,"  Eastern  Economic  Associa¬ 
tion,  Montreal,  Canada,  8-10  May  1980. 

****** 

FREDLAND,  J.  Eric,  Associate  Professor  and  Roaer  D.  LITTLE, 

Associate  Professor,  "Characteristics  of  Mature  Men  Who  Enter 
and  Leave  Sel f-Employment , "  58th  Annual  Meeting  of  the  South¬ 
western  Social  Science  Association,  Houston,  Texas,  2-5  April 
1980  . 


****** 


GOODMAN,  Rae  Jean  B.,  Assistant  Professor,  "Tax  Incentives  for 
Savings  Deposits,"  Western  Economic  Association,  San  Diego, 
California,  17  June  1980. 


****** 


JOHNSON,  F.  Reed,  Assistant  Professor,  "The  Economics  of  Church 
Activity:  Money  and  Time  Donations  of  Mormon  Households," 

Seminar  on  Economics  and  Mormon  Culture,  Brigham  Young  Univer¬ 
sity,  Provo,  Utah,  4  April  1980. 

****** 

JOHNSON,  F.  Reed,  Assistant  Professor,  "Federal  Project  Evalua¬ 
tion  and  Intangible  Resources:  The  Case  of  Tellico,"  Western 
Economic  Association,  San  Diego,  California,  15  June  1980. 

****** 


LITTLE,  Roger  D.,  Associate  Professor,  and  J.  Eric  FREDLAND, 
Associate  Professor,  "Income  Determinants  of  Self-Employed 
Workers,"  49th  Annual  Southern  Economic  Association  Meetings, 
Atlanta,  Georgia,  7-9  November  1979. 

****** 

LITTLE,  Roger  D.,  Associate  Professor,  and  J.  Eric  FREDLAND, 
Associate  Professor,  "World  War  II  Veterans:  Pecuniary  and 
Non-Pecuniary  Returns  to  Service,"  54th  Annual  Western 
Economic  Association  Conference,  San  Diego,  California,  15-19 
June  1930. 


****** 
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Pii'n cisor  John  D.  y&rbio,  Chairman 


gence  Support  Center, 
the  Naval  Academy. 


During  the  past  year,  those  Department 
faculty  members  engaged  in  research  have 
mainly  developed  new  phases  of  projects 
begun  earlier.  Their  interests  include 
Russian  lexicography,  military  leader¬ 
ship  in  the  People's  Republic  of  China, 
religious-political  events  in  Russia, 
17th  century  German  literature,  and 
computer  analysis  of  Navy  military- 
personnel  occupational  standards. 

Funding  has  come  from  the  Defense 
Intelligence  Agency,  the  Naval  Intelli- 
the  Naval  Military  Personnel  Command,  and 


In  their  projects,  faculty  members  have  relied  heavily  on  the 
facilities  and  services  of  the  Academic  Computer  Center,  which 
has  become  an  invaluable  asset  for  research  and  analysis. 
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FAVOROV  ENGLISH- RUSS IAN  SHIPBUILDING  DICTIONARY 

Researchers:  Associate  Professor  Michael  C.  Halbig,  project 

director;  Professor  Claude  P.  Lemieux  (Retired) 

Sponsor:  Naval  Intelligence  Support  Center  and  U.  S.  Naval 

Academy 

The  purpose  of  this  project  is  to  produce  a  useful  Russian- 
English  dictionary  of  Russian  shipbuilding  terminology  through 
computer  reversal  of  an  existing  English-Russian  shipbuilding 
dictionary  (Favorov) .  Work  has  continued  during  the  past  aca¬ 
demic  year,  and  the  original  Favorov  material  has  now  been 
edited  and  stored  in  the  USNA  computer.  After  proofreading  by 
NISC-62  personnel,  the  reversed  Russian-English  entries  will  be 
alphabetized  to  complete  the  new  version  of  the  dictionary. 


AN  AUTOMATIED  BIOGRAPHICAL  FILE  ON  CHINESE  MILITARY  LEADERSHIP 
Researcher:  Associate  Professor  Daniel  T.  Y.  Lee 

Sponsor:  Defense  Intelligence  Agency 

During  the  past  year.  Associate  Professor  Lee  carried  out 
another  phase  of  this  project,  which  was  supported  originally 
by  the  Naval  Academy  Research  Council  and  later  by  the  Defense 
Intelligence  Agency.  Its  purpose  has  been  to  develop  auto¬ 
mated  analytical  biographies  of  military  leaders  in  the  People's 
Republic  of  China. 

Following  a  three-week  period  of  research  in  Hong  Kong  and 
Beijing  during  the  summer  of  1979,  the  researcher  was  able  to 
collect,  update,  translate,  and  input  some  70  additional 
individual  histories.  This  brings  to  some  300  the  total  number 
of  biographies  now  on  file. 
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ANALYSIS  OF  OCCUPATIONAL  STANDARDS  OF  USN  ENLISTED  PERSONNEL 
Researcher:  Professor  John  A.  Hutchins 

Consultant:  Associate  Professor  Mahlon  F.  Stilwell  (Retired) 

Sponsor:  Naval  Military  Personnel  Command 

The  purpose  of  this  continuing  project  has  been  to  review, 
analyze,  and  standardize  the  job  descriptions  and  requirements 
for  advancement  of  all  USN  enlisted  ratings,  by  means  of  the 
USNA  computer  facilities.  The  method  has  involved  inputting 
present  job-description  elements  and  then  using  the  computer 
to  compare  and  analyze  them. 

An  important  related  benefit  has  been  the  application  of 
programming  developed  for  this  project  to  other  research  and 
studies  conducted  by  Professor  Hutchins  and  other  Department 
faculty  members. 


Rl SI A  RCH_ COURS l  rROJLCT _ _ _  LANGUAGL  STUD1LS  DEPARTMENT 

CHURCH  AND  STATE  IN  STALIN  SOVIET  UNION 

Researcher:  Midshipman  1/C  R.  Stefanovic 

Adviser:  Assistant  Professor  V.  S.  Tolstoy 

For  summary,  see  entries  for  the  Political  Science 
Department.  This  was  an  interdisciplinary  project,  directed 
by  Assistant  Professor  Tolstoy. 


****** 


POLITICAL  SCIENCE  DEPARTMENT 


PlcfieSiOA  G.  Pope  Xtk-ini,  ClicuAman 


The  Political  Science  Department  con¬ 
tinued  to  maintain  a  research  environ¬ 
ment  that  encouraged  professional  growth 
of  the  faculty,  allowed  outstanding  mid¬ 
shipmen  to  pursue  specialized  investi¬ 
gations,  and  supported  teaching  excel¬ 
lence.  Research  conducted  in  this 
Department  reflected  a  wide  range  of 
faculty  expertise  covering  the  entire 
discipline  of  Political  Science. 

Projects  were  pursued  in  various  aspects 
of  the  fields  of  American  politics 
(including  foreign  policy) ,  comparative 
politics  (including  geographic  regions  and  individual  states), 
international  politics,  and  political  theory  and  methodology. 
Research  related  to  student  conferences  and  classroom  instruc¬ 
tion  also  was  conducted.  Projects  were  supported  by  funds  from 
four  different  sources.  Including  all  levels  of  research, 
twelve  faculty  members  and  eight  midshipmen  pursued  thirty-two 
different  projects.  Among  the  published  results  were  a  book, 
a  set  of  edited  lectures,  three  monographs,  and  four  articles. 
Two  extensive  reports  were  submitted,  and  four  papers  were 
presented  at  scholarly  conferences.  Another  book  was  accepted 
for  publication.  In  addition,  numerous  faculty  members  lectured 
at  war  colleges,  other  academic  institutions,  and  civic  assoc¬ 
iations,  served  as  panelists  at  professional  meetings,  and 
participated  in  scholarly  seminars.  In  sum.  Academic  Year  1979- 
80  was  a  productive  period  for  political  science  research  at 
the  Naval  Academy. 
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NAFAC :  TWO  DECADES  LATER 

Researcher:  Assistant  Professor  Stephen  E.  Frantzich 

Sponsor:  Exxon  Educational  Foundation 

Over  the  last  twenty  years,  over  two  thousand  students 
have  been  deleqates  to  the  annual  Naval  Academy  Foreiqn 
Affairs  Conference.  In  this  project,  an  attempt  was  made  to 
contact  all  former  participants  to  assess  their  accomplish¬ 
ments  and  attitudes,  and  their  evaluation  of  NAFAC.  Results 
based  on  almost  1300  respondents  (over  6  0?.  of  deleqates  for 
whom  addresses  were  available)  indicated  that  former  deleqates 
gave  the  conference  hiqh  marks  and  that  they  had  gone  on  to 
impressive  levels  of  personal  accomplishment.  NAFAC  delegates 
are  very  active  in  politics  and  tend  to  hold  internationalist 
attitudes.  The  research  reports  general  trends  as  well  as 
differences  between  sub-groups  of  participants.  The  results 
of  this  research  will  contribute  to  the  improvement  of  NAFAC 
as  well  as  shed  some  light  on  the  political  orientations  of  a 
unique  group  of  college  graduates. 

****** 


CRISIS  MONITORING  AND  FORECASTING:  THE  SOUTHERN  AFRICAN 
SUBSYSTEM 

Researcher:  Assistant  Professor  Helen  E.  Purkitt 

Sponsor:  Naval  Academy  Research  Council 

The  purpose  of  this  project  is  to  develop  a  computer- 
based  information  system  and  quantitative  indicators  of  changes 
in  the  Southern  African  subsystem  that  may  escalate  into  reg¬ 
ional  and/or  international  crises.  The  current  specific  task 
is  to  complete  a  series  of  case  studies  of  local  crises  during 
the  1970s  in  an  effort  to  develop  more  general  computer-based 
indicators  of  regional  crises.  Immediate  outputs  from  this 
project  will  be  two  papers,  one  surveying  integrative  and  dis¬ 
integrative  trends  in  the  region  during  the  1970s,  and  the 
other  evaluating  the  forecasting  utility  of  general  indicators 
of  international  crises  at  the  regional  subsystem  level  of 
analysis . 


****** 
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B 1  OGRAPH  1 1'  ANALYSIS  i)F  CHINESE  LEADERSHIP 

Hi'SiMi'dKTs:  Assocutf  Professor  Rodney  G.  To-  linson  and 

Associate  Professor  Daniel  T.  Y.  Lee,  Language 
St  ud  i  es  I)c|m  t  tmcnt 

Gponsoi  :  Defense  Intel  1  i  Agency 

This  study  is  an  analysis  of  l  ft  characteristics  of  the 
1  e  lie  i  ship  of  tne  P<  "ij  d  •  •  ’  s  Republic  of  China.  It  develops 
En  j  1  l  sh-  text  summaiies  pi  epared  n-cordinq  to  strict  syntactical 
rules  with,  imped-  lea  computer  flags  t<  enable  automated  search- 
i  n  ;  lot  nimes  an  1  locate, ns,  linking  the  same,  and  present  i  ng 
corn*  i  se  simm.ii  t  •  s  i  n  response  to  .id  hoc  guest  ions .  Research 
i  :ic  I  lie  lutom-t'  ■!  li.nkaies  of  "who  knows  whom,"  identifying 
tisi':;  st  its  i  trie  uino.se  hierarchy.  Research  is  on  a 
continain:  bisis,  with  a  eomt  a  e he n s l ve  report  delivered  to 
ponsoi  ir.  Novel'll t  I't.'u.  Agdition.il  research  is  developing  a 
oubl l e-ap;  ear ance  tile  let  ailing  who  appeared  where  and  in 
company  with  whom.  These  files,  when  link-  d  to  biographical 
files,  allow  the  t  e.irai  t'liri  to  develop  seniority  lists  and 
study  pat  terns  in  behavior  ot  Chines.-  lender  s. 


****** 


WORLD  ARMS  TRANS PE  I  S 

Researcher  :  Assoc  •  at  e  Prole.-isoi  Rodney  • ; .  Tom l  i  nson 

Sponsor:  1 ' .  .  A  i  ms-  'hut  r.il  an:  ,)  l  sa  rm.iment  Agency 

■•1.1  a  a  Willi  powers  Ilk-'  tile  [lilted  States,  tile  Soviet 
"tiion,  id  ince ,  ae.it  Pi  itain,  <'.»na  hi,  and  some  lessei  powers, 
ie  r  ;  ■  •  i  i  .  it  - 1  iL  1 .  •  int.-i  ii.it  inn-il  i  n  t  1  net  ice  through  the  trans¬ 

fers  ■  >'.  W'-if.ons  to  smal  lei  tuitions.  The  initial  perpetration 
>f  i  nation  m  jht  lie  (in  with  lower-level  weapons  such  as 
inti.utry  pieces.  Later  more  soph  i  st  i  cat  ed  weapons  might  appear 
ntnored  vehicles  arid  military  aircraft.  As  the  amount  md 
complexity  ot  weapons  jrows,  so  too  does  t  he  mtluenee  t  hat 
file  donor -eoun  t  ry  exerts  over  the  recipient  nation. 

This  research  examined  information  related  to  arms  trans¬ 
fers  in!  east  it  into  an  automated  structure  tha*  would  a  1 1 ow 
analyst.-;  at  the  P.  g.  Arms  Control  Agency  to  detect  trends  in 
the  t i  msfet  of  arms  to  selected  nations.  Tentative  findings 
indicate  t  fiat  very  little  analysis  of  trends  has  beer,  done  in 
the  past.  it  also  appears  that  onee  a  nation  is  "entrapped"  by 
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a  donor-nation,  it  falls  into  a  web  that  ijrows  over  tiqhter 
until  it  approaches  becominq  a  cl iont-state .  A  client-state 
miqht  have  larqc  numbers  of  "advisors"  from  the  donor-state . 
These  advisors  spread  their  influence  from  the  strictly 
military  role  into  other  areas  of  government,  includinq 
national  police  forces  and  even  defense  policy  and  economic 
plann i nq . 


****** 
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ARMS  AND  POLITICS  IN  THE  DOMINICAN  REPUBLIC:  CIVIL-MILITARY 
RELATIONS  SINCE  THE  CRISIS  OF  1965 

Researcher:  Professor  G.  Pope  Atkins 

This  book-length  manuscript  is  a  chronicle  and  inter¬ 
pretation  of  recent  military-political  events  in  the  Dominican 
Republic.  It  analyzes  the  political  behavior  of  armed  forces 
and  national  police  since  the  civil  war  and  U.  S.  intervention 
of  1965.  The  Dominican  experience  with  arms  and  politics  is  a 
case  of  noninstitutionalized  civil-military  relations.  That 
is,  relations  revolved  around  personal  interactions  among  the 
president  or  his  key  associates  and  important  military  officers, 
as  well  as  among  the  officers  themselves,  rather  than  depending 
on  processes  involving  a  bureaucratically  well-organized 
"presidency"  and  "military  establishment. "  The  period  encom¬ 
passes  the  course  of  Joaquin  Balaguer's  lengthy  presidency 
(1966-78)  and  the  remarkable  events  surrounding  the  1978 
election  of  president  Antonio  Guzman  and  the  subsequent  first 
months  of  his  administration.  The  most  important  political 
dynamics  had  to  do  with  the  role  of  armed  forces  in  political 
processes.  Under  Balaguer,  the  key  factor  was  the  president’s 
personal  manipulation  of  numerous  officers  employing  a  variety 
of  techniques.  Guzmdn's  principal  goal  was  to  "depoliticize" 
the  armed  forces;  it  was  realized  to  a  remarkable  degree  within 
the  first  six  months  of  his  administration.  The  author  made 
extended  visits  to  the  Dominican  Republic  to  conduct  interviews, 
observe  events,  and  review  materials  difficult  to  obtain  out¬ 
side  the  country. 
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DEMOGRAPHIC  EVOLUTION  IN  THE  CHARACTER  OF  THE  BRIGADE  OF 
MIDSHIPMEN,  1970-1979 

Researchers:  Professor  Charles  L.  Cochran,  Professor  John  A. 

Fitzgerald,  and  Associate  Professor  Rodney  G. 

Tomlinson 

The  demographic  composition  of  the  Brigade  of  Midshipmen 
Has  changed  since  1970.  More  and  more  minorities  are  entering 
the  Naval  Academy,  and  more  entering  candidates  have  more 
diverse  backgrounds  than  previously.  This  study  intends  to 
compare  Naval  Academy  midshipmen  with  students  at  civilian 
institutions,  and  to  examine  changes  in  the  composition  of  the 
Brigade  of  Midshipmen  itself.  The  primary  data  source  is  the 
American  Council  on  Education  annual  surveys.  These  data  are 
available  on  tapes  and  currently  are  being  converted  to  the 
Naval  Academy  Time-Sharing  system  by  Tomlinson.  The  project 
is  currently  identifying  concepts  and  variables  to  be  used  in 
the  research. 


THE  "PERKING  UP"  OF  ELECTORAL  FORTUNES:  THE  USE  OF  OFFICIAL 
PERQUISITES  BY  CONGRESSMEN 

Researcher:  Assistant  Professor  Stephen  E.  Frantzich 

Members  of  Congress  have  designed  a  system  in  which  it  is 
often  difficult  to  distinguish  between  constituent  communications 
activities  (trips  to  the  district,  franked  mail,  etc.)  and 
re-election  tactics.  This  research  looks  at  the  use  of  per¬ 
quisites  for  re-election  purposes  and  concludes  that  congress¬ 
men  most  in  need  of  enhancing  their  election  strength  use 
perquisites  most  often,  and  that  the  use  of  perquisites  has 
a  definite  positive'  impact  on  electoral  strength. 


****** 
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WHO  MAKES  OUR  LAWS?:  THE  LEGISLATIVE  EFFECTIVENESS  OF  MEMBERS 
OF  THE  U.  S.  SENATE 

Researcher:  Assistant  Professor  Stephen  E.  Frantzich 

This  is  a  companion-piece  to  a  previously  published  study 
on  the  U.  S.  House  of  Representatives,  attempting  to  analyze 
actual  power  in  the  Senate.  Power  is  defined  as  the  ability 
to  get  legislation  through  the  congressional  labyrinth.  The 
different  levels  of  ef fectiveness  are  related  to  political  and 
social  background  characteristics  to  determine  the  degree  to 
which  conventional  wisdom  on  Senatorial  power  matches  empirical 
reality . 


****** 


POLAND  IN  tfHE  1980s 

Researcher:^  Assistant  Professor  Arthur  R.  Rachwald 

This  research  is  leading  to  an  article  on  the  current 
socio-political  and  economic  situation  in  Poland.  It  is  an 
attempt  to  project  and  analyze  possible  alternative  patterns 
of  domestic  and  international  policies  of  Poland  in  the  1980s. 

****** 


MONITORING  INTERNATIONAL  POLITICAL  BEHAVIOR  THROUGH  MODELS 
BASED  ON  CATASTROPHE  THEORY 

Researcher:  Associate  Professor  Rodney  G.  Tomlinson 

International  political  behavior  is  characterized  by 
irregular  behavior  wherein  nations  suddenly  alter  their  be¬ 
havior  in  response  to  probes  and  feelers  from  other  nations. 

In  many  instances,  what  was  expected  to  be  a  consistent  line 
of  behavior  abruptly  changes,  leading  to  a  discontinuous 
pattern.  This  study  attempts  to  apply  some  mathematical  con¬ 
cepts  regarding  discontinuous  systems  to  systems  of  interna¬ 
tional  behavior.  The  notion  here  is  that  there  are  times  and 
circumstances  when  forces  are  at  work  that  indicate  sudden 
change  will  occur  if  these  forces  are  applied  to  a  set  of 
models  based  on  catastrophe  theory.  If  all  the  forces  are  in 
attendance  in  the  amounts  critical  to  the  system,  a  large  and 
disproprotionate  change  in  one  or  more  national  behaviors  will 
occur  (for  example,  a  transition  from  peace  to  war  or  war  to 
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peace.)  The  present  research  seeks  to  identify  cases  of 
international  behavior  in  which  changes  have  occurred  and  then 
observe  the  presence  or  absence  of  the  forces  thought  to 
provoke  the  change.  Once  identified,  the  model  will  be  tested 
to  see  if  it  would  have  predicted  the  sudden  change. 


TRENDS  IN  MIDSHIPMEN  OPINION  ON  THE  INTEGRATION  OF  WOMEN  INTO 
THE  BRIGADE 

Researcher:  Associate  Professor  Rodney  G.  Tomlinson 

In  July  1976,  women  entered  the  three  major  service 
academies.  The  integration  of  women  led  to  changes  in  the 
Naval  Academy  program  that  have  not  always  led  to  favorable 
responses  from  males.  Kathleen  Durning  reported  in  Armed 
Forces  and  Society  (1977)  on  the  results  of  a  series  of  surveys 
taken  when  the  Class  of  1980  first  entered.  This  research 
reports  on  the  results  of  a  poll  of  224  midshipmen  in  November 
1979.  Tentative  findings  indicate  that  male  midshipmen  have 
not  yet  adjusted  to  the  integration  of  women  into  the  Naval 
Academy.  This  research  is  meant  as  a  followup  to  the  Durning 
study  to  indicate  if  the  prognosis  of  the  effects  of  association 
with  females  is  borne  out.  Findings  so  far  indicate  that  this 
hypothesis  is  not  operable  in  the  Naval  Academy  environment. 

It  appears  that  other  influences  are  at  work  that  lead  to  the 
formation  of  negative  attitudes  towards  women. 
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SOCIALIZATION  OF  WOMEN  AT  THE  NAVAL  ACADEMY 
Researcher:  Midshipman  1/C  Janice  L.  Buxbaum 

Adviser:  Professor  Charles  L.  Cochran 

Admission  of  women  to  the  Naval  Academy  has  received  con¬ 
siderable  attention  in  popular  journalism.  The  goal  of  this 
research  was  to  establish  the  magnitude  and  significance  of  the 
changing  role  of  women  in  the  military.  The  researcher  devel¬ 
oped  the  evolution  of  female  involvement  in  the  U.  S.  military 
with  particular  attention  to  the  images  of  females  as  being 
unable  to  cope  successfully,  either  physically  or  psychologi¬ 
cally,  with  the  rigors  of  combat.  Some  studies  performed  by 
the  military  suggest  that  women  actually  outperform  men  in 
certain  military  skills.  Various  studies  are  examined  to  test 
myths  concerning  the  emotional  stability  of  females  in  stress 
situations.  Of  major  importance  to  the  role  of  women  in  the 
military,  and  the  Naval  Academy  in  particular,  is  the  negative 
cultural  bias  toward  acceptance  of  women  in  the  military.  The 
result  is  rejection  of  women  at  the  Naval  Academy  by  a  large 
proportion  of  males.  Analysis  is  made  of  peer-pressures  that 
unify  males  in  rejection  of  females  at  the  Academy,  and  the 
femaie  experience  and  reaction. 

****** 


THE  SOVIET  UNION  IN  AFGHANISTAN 
Researcher:  Midshipman  1/C  Robert  Cotterell 

Adviser:  Lieutenant  Thomas  E.  Eckert,  USN 

This  project  analyzes  the  Soviet  military  intervention  in 
Afghanistan,  focusing  on  the  following  aspects:  (a)  the 

political  and  military  background  that  led  the  Soviet  Union  to 
invade  Afghanistan,  including  the  overall  strategic  implications 
for  the  Soviets;  (b)  the  various  problems  that  the  Soviets  will 
encounter  in  attempting  to  subdue  the  Afghani  rebels  and  control 
the  Afghani  government;  (c)  the  regional  implications  of  the 
invasion,  particularly  for  Iran  and  Pakistan;  (d)  the  United 
States'  policy  towards  the  situation  in  Afghanistan  and  the 
future  direction  of  that  policy. 


****** 
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CHANGING  RELATIONS  BETWEEN  THE  UNITED  STATES  AND  BRAZIL 
Uobearcher:  Midshipman  L/C  Kenneth  Flack 

Adviser:  Professor  G.  Pope  Atkins 

Relations  between  the  United  States  and  Brazil  are  in  a 
state  of  flux.  U.  S.  policy  has  proven  ineffective  and  some¬ 
times  counterproductive  in  dealing  with  Brazil,  its  traditional 
Latin  American  ally.  As  the  world's  newest  "developed"  state, 
Brazil  is  expanding  its  economic,  military,  and  diplomatic 
influence  within  the  international  system.  U.  S.  disregard  for 
Brazil's  new  status  and  its  new  problems  has  caused  a  deteriora¬ 
tion  in  the  past  "special  relationship."  The  United  States 
must  shape  a  new  policy  reflecting  Brazil's  increased  stature 
and  unique  problems,  changing  the  tutelary  relationship  of  the 
past  to  one  of  cooperation  between  peers. 
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A  SURVEY  OF  MIDSHIPMEN  ATTITUDES  RELATING  TO  SATISFACTION  AT 
THE  U.  S.  NAVAL  ACADEMY 

Researchers:  Midshipmen  1  /<_'  Dale  A.  Lumme  and  Terry  S.  White 

Adviser:  Professor  John  A.  Fitzgerald 

This  preliminary  qualitative  survey  is  designed  to  explore 
the  feasibility  of  developing  a  quantitative  survey-instrument 
for  the  analysis  of  midshipmen  satisfaction  with  various 
aspects  of  the  Academy  experience.  The  major  findings  were 
these:  (1)  the  majority  of  midshipmen  perceive  themselves  as 

accomplishing  the  Naval  Academy's  basic  purpose  of  preparing 
them  to  bo  professional  naval  officers;  and  (2)  a  majority  of 
midshipmen  express  dissa t i a f action  regarding  (a)  peer-pressure 
to  perform  at  minimal  levels,  and  (b)  an  overprotecti ve 
environment  that  they  feel  fosters  immaturity. 
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OPT  I ONS-ANALY SIS  AND  THE  OPEC  PROBLEM 
Researcher:  Midshipman  1/C  Robert  K.  Morris 

Adviser:  Assistant  Professor  Helen  E.  Purkitt 

This  study  examines  the  applicability  of  options-analysis 
for  short-term  (less  than  one  year)  and  long-term  forecasts 
of  future  OPEC  policies.  Interviews  with  energy  experts  at 
the  State  Department,  Department  of  Energy  and  Department  of 
Defense  provided  judgmental  data.  The  likelihood  of  three 
future  scenar ios— another  Egyptian-Israeli  war,  the  Sovietiza- 
tion  of  Iran,  and  the  radicalization  of  the  Saudi  Arabian 
reqime--wcre  analyzed  in  detail.  The  report  concludes  with  an 
evaluation  of  options-anaiysis  as  a  forecasting  technique  in 
international  relations  research. 

*  -k  *  -k  *  -k 

SUBLIMINAL  COMMUNICATIONS  AND  THE  FIRST  AMENDMENT 
Researcher:  Midshipman  1/C  Bruce  A.  Ross 

Adviser:  Professor  John  A.  Fitzgerald 

This  research  examines  the  use  of  subliminal  communication- 
techniques  in  the  mass  media.  Attention  is  directed  to  three 
dimensions  of  the  phenomenon:  (1)  the  theory  and  practice  of 

subliminal  communication  in  the  mass  media;  (2)  the  case  for 
federal  regulation  of  subliminal  advertising;  (3)  the  constitu¬ 
tional  implication  of  prohibiting  this  communication  technique. 
The  research  concludes  that  despite  certain  practical,  admini¬ 
strative  problems,  subliminal  communications  should  be  prohib¬ 
ited  because  of  its  subversive  impact  on  rational  decision¬ 
making.  Such  a  prohibition  would  raise  a  First  Amendment 
problem . 

****** 
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CHURCH  AND  THE  STATE  IN  STALIN'S  SOVIET  UNION 
Researcher:  Midshipman  1/C  R.  Stefanovic 

Adviser:  Assistant  Professor  Vladimir  S.  Tolstoy  (Language 

Studies  Department) 

This  project  analyzed  church-state  relations  in  the 
Soviet  Union  during  the  Stalin  period.  It  concentrated  on  the 
interaction  of  the  Russian  Orthodox  Church  and  the  Communist 
Party  of  the  Soviet  Union  (CPSU)  and  their  mutual  impact.  It 
explored  the  unique  position  the  Church  held  in  Stalin's 
ideology  and  practice.  Most  of  the  research  was  done  with 
Russian  language  sources. 


DUE  PROCESS  OF  LAW  IN  ACADEMY  HONOR  CODE  HEARINGS 
Researcher:  Midshipman  1/C  James  M.  Wilson 

Adviser:  Lieutenant  Commander  William  R.  Drukker ,  JAGC,  USN 

The  project  entailed  intensive  research  of  the  honor 
systems  of  the  three  service  academies,  the  hearings  held,  and 
the  current  case  law  precedent  on  due  process  requirements  at 
an  administrative  hearing  for  disenrollment .  Comparison  of 
honor  systems  followed  by  highlighted  differences  in  the  honor 
hearings  precedes  a  careful  review  of  the  Federal  and  relevant 
state  laws  regarding  hearing  rights  of  accused.  Principal 
areas  of  research  were:  right  to  notice,  right  to  counsel, 
public  (open)  hearing,  challenge  to  board/committee  members, 
standards  of  proof  and  voting,  right  to  transcript  and  appeal. 

A  model  system  synthesized  from  all  three  academies  is 
proposed  in  conclusion.  The  hope  was  not  only  to  present  an 
academically  accurate  comparison  of  the  Army,  Navy  and  Air 
Force  academies,  but  also  to  propose  a  system  that  was  fair 
to  both  an  Academy  and  the  accused.  Avoidance  of  litigation 
(which  currently  faces  the  Naval  Academy)  is  seen  as  a  potential 
result  if  portions  of  this  model  were  adopted. 
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COCHRAN,  Charles  L. ,  Professor,  editor  and  co-author,  U .  S . 

Status  of  Force  Agreements  with  Asian  Countries:  Selected 
Studies .  University  of  Maryland,  School  of  Law,  Occasional 
Papers  in  Contemporary  Asian  Studies  No.  7,  1979. 

The  purpose  of  the  study  was  to  examine  the  experience  of 
the  United  States  in  negotiating  Status  of  Force  Agreements 
(SOFA)  with  Asian  nations.  This  study  reveals  the  trends  in 
this  area  of  the  law  and  the  interface  between  culture,  socio¬ 
economic  conditions,  and  the  political  system  and  the  SOFAs. 

The  relationship  between  the  visiting  force  and  the  host 
state  is  usually  governed  by  a  SOFA  which  tends  to  result  in 
Executive  Agreements  rather  than  treaties.  The  North  Atlantic 
Treaty  Organizations'  SOFA  is  the  standard  by  which  all  other 
agreements  are  measured  in  the  United  States.  The  study  reveals 
interesting  variations  in  Asia.  For  example,  the  United  States  - 
Japanese  agreement  is  modeled  directly  on  the  NATO-SOFA,  while 
the  U.  S.  agreements  with  the  Philippines,  the  Republic  of 
Korea  and  the  Republic  of  China  have  several  significant 
variations . 


****** 


PRANTZICH ,  Stephen  E.,  Assistant  Professor,  "Political  Science 
Emerges  From  the  C.A.V.E.  (Computer  Augmented  Video  Education)," 
Proceedings  of  the  Association  for  the  Development  of  Comput¬ 
erized  Instruction,  Bellingham,  Washington:  ADCIS,  1980, 
pp .  14-26. 

This  article  gives  a  description  of  a  computerized  system 
for  combining  video-tape  and  computerized  programmed-learning 
for  the  teaching  of  political  science. 


****** 


FRANTZICH,  Stephen  E.,  Assistant  Professor,  Presidential 
Popularity  in  America.  Washington,  D.  C.:  American 
Political  Science  Association,  1979. 

This  is  a  research  monograph  published  as  part  of  the 
American  Political  Science  Association’s  S.E.T.U.P.S.  series 
(Supplementary  Empirical  Teaching  Units  in  Political  Science) . 
It  summarizes  research  on  the  causes  and  consequences  of 
popular  support  for  U.  S.  presidents,  outlines  some  conflicting 
models,  and  provides  students  with  exercises  and  original  data- 
packages  with  which  students  can  test  hypotheses. 

****** 
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FRANTZICH,  Stephen  E.,  Assistant  Professor,  "Who  Makes  Our 
Laws?:  Legislative  Effectiveness  of  Individual  Congressmen, 

Legislative  Studies  Quarterly,  (August,  1979),  409-428. 

Using  empirical  data  on  the  ability  of  individual  members 
of  Congress  to  get  their  own  bills  passed  through  Congress, 
this  paper  challenges  some  of  the  conventional  wisdom 
concerning  who  has  real  power  in  Congress. 

****** 


PAONE,  Rocco  M. ,  Professor,  Japan  (Vol.  Ill  in  Energy  Policies 
of  the  World  series).  New  York:  Elsevier  Press,  1979. 

The  energy  policy  of  Japan  is  crucial  to  the  third  most 
industrialized  society  in  the  world.  About  98%  of  its  oil  must 
be  imported,  and  a  declining  coal  industry  has  impelled  the 
Japanese  to  import  certain  grades  of  coal  as  well.  In  this 
study,  the  geographic  and  physical  setting  of  Japan  as  well  as 
its  natural  resources,  impoverished  by  a  lack  of  minerals,  is 
carefully  described  and  analyzed.  Only  five  of  thirty  metals 
commonly  used  in  manufacturing  are  found  in  Japan. 

Development  of  Japan's  energy  policy  since  1973  is 
illuminated  through  making  the  public  aware  of  the  problem, 
choosing  major  priorities,  such  as  nuclear  power  development, 
conservation  measures,  and  so  forth.  The  promotion  of 
alternate  sources  of  energy  has  its  problems  with  environmental 
groups  as  in  the  United  States. 

The  book  lays  great  emphasis  on  the  country's  current 
national  energy  conservation  plans  and  their  likely  effect  on 
petroleum,  coal,  and  nuclear  power,  and  then  views  Japan’s  long 
range  energy  planning  with  forecasts  through  1990.  Stockpiling 
development  of  new  sources  of  energy,  such  as  solar,  geothermal 
flows,  hydrogen,  and  synthetic  natural  gas  are  also  carefully 
examined.  The  book  concludes  with  an  assessment  of  obstacles 
Japan  must  overcome  to  achieve  its  energy  goals  and  maintain 
its  phenomenal  economic  growth  without  violent  domestic 
inflation  and  intolerable  foreign  deficits. 
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PAONE,  Rocco  M.,  Professor, (editor) ,  "The  Military  and  Energy 

Awareness:  Some  Developments,"  Lectures  ot  Energy  Conservation. 

Annapolis,  Maryland:  U.  S.  Naval  Academy,  1979. 

This  presentation  is  part  of  a  booklet  on  energy,  an  edited 
compilation  of  tire  Energy  Seminar-Lecture  Series  which  was 
sponsored  by  the  Naval  Academy  Energy  section  of  the  Energy- 
Environment  Research  Group.  The  article  stresses  the  energy 
direction  of  the  Department  of  Defense,  the  organization  of  DOD 
Energy  Office,  the  Navy's  response  to  the  energy  crisis,  and  the 
current  (1979)  energy  resources  program  of  the  Navy. 

The  article  also  emphasizes  that  the  Navy  has  close  liaison 
with  the  Army  and  Air  Force,  as  well  as  with  other  government  and 
non-government  agencies  and  universities,  so  as  to  reap  benefits 
from  their  research  and  share  progress  gained  through  Navy- 
sponsored  research  in  energy  related  matters  with  people  of  the 
country.  The  Navy's  energy-awareness  program,  initiated  before 
the  National  energy  "crisis,"  is  firmly  organized  and  fully 
implemented.  It  reflects  a  deep-seated  recognition  of  fuel 
shortages  possibly  facing  the  Navy  and  other  services  and  the 
threat  to  the  national  security  of  this  nation  that  is  involved. 
Thus  energy  limitation  will  constitute  for  a  number  of  years  a 
problem  vital  to  the  security  interests  of  the  United  States  and 
the  Western  Alliance.  It  could  also  impede  the  U.  S.  Navy  in 
its  attempt  to  achieve  a  high-level  combat  efficiency. 

****** 

PURKITT,  Helen  E. ,  Assistant  Professor,  co-author,  Demystifying 
"National  Character"  in  Black  Africa:  A  Comparative  Study  of 
Culture  and  Foreign  Policy  Behavior.  University  of  Denver, 
Monograph  Series  in  World  Affairs,  17  (1978-80),  1-76. 

This  study  is  an  exploratory  and  comparative  analysis  of 
the  relationship  between  six  national  attributes  of  32  Black 
African  states  and  seven  patterns  of  their  foreign  policy  in  the 
mid-1960s.  Hypotheses  related  to  the  importance  of  culture  for 
understanding  patterns  of  foreign  policy  behavior  are  empirically 
tested  and  discussed. 


****** 
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STFMPEL,  John  D.,  FSO-4 ,  "Communication  Re  Kidnapping  and 
Diolomacy"  Foreign  Service  Journal,  57  (January  1980),  7-9; 
38-39  .  '  .  .  -- 

This  article  outlines  the  complex  nature  of  problems  created 
by  the  seizure  of  hostages  at  the  American  Embassy  in  Tehran, 
Iran.  It  deals  with  the  nature  of  possible  remedies  and  the 
impact  of  hostage-taking  on  i nternat i onal  politics. 


STFMPEL ,  John  D.,  FSO-4,  "Terror  Comes  Home,"  Foreign  Service 
Journal ,  57  (May  1980),  33-35. 

This  is  a  brief  review  of  the  problems  caused  by  terrorist 
attacks  for  demographic  societies.  Particular  emphasis  is  given 
to  questions  of  terrorism  against  diplomatic  personnel  and 
officials  abroad. 


PR l  Sf STATIONS 
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ATKINS,  r, .  Pope,  Professor ,  "Arms  and  Pol  i  t  irr.  in  the  Dor.  i  nicari 
Republic  Since  the  Crisis  of  19(,r>,"  (’on  f  <  •  n vie •  on  the  f'nril  i  i.ir 
Howard  I'ni  vers  it  v,  la  April  19RQ. 

****** 

I’RANT”.  I  Cll ,  f-tei'liep  K.  ,  Assistant  Professor,  "The  Ovor-T  i  m<> 

Pattern  of  lnrnv.it  inr  Amonn  Members  of  the  llo. me  of  depreser:- 
*  at  i  ves,  "  Midwm't  Political  Science  Assnci.it  ion,  Chicano, 
till  no  l  1  080  . 


PI'RKITT,  Helen  1:1.,  Assistant  Professor,  co-author,  "Trends  in 
Transnational  Terrorism,  1068-79."  Annual  Moot  inn,  Intorrm- 
tnual  Studies  Association,  Los  Anqcles ,  March  21,  1980. 

****** 

RAP,  Robert  L.,  Associate  Professor,  "Humanities  and  Social 
Sciences  at  the  U.  S.  Naval  Academy:  Asian  Studies  as  a 
Model,"  (panel).  Annual  Meeting,  Association  for  Asian 
Studies,  Washington ,  D.  C.,  21  March  1980. 
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